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Just watch the red light 


THE B.T.L. “ANALMATIC’ KARL FISCHER TITRATOR 


automatically does the rest 





Burettes for Karl Fischer reagent and methanol/water 
solution are controlled by relay circuits and solenoid- 
operated valves. The polarisation state of the platinum 
electrodes is indicated by a milliammeter and controls 
the selected burette through special transistor and relay 
circuits. A red pilot lamp indicates the end-point. A 
four-way switch selects automatic titration or automatic 
refilling for each burette. The design of the titration 
vessel enables it to be filled and emptied im situ, and 
provision is also made for magnetic stirring and for the 


passage of dry nitrogen. 


Write for technical leaflet No. T.76. 


oe Feel, 


WwW complete laboratory service 


BAIR & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches London, Manchester, Glasgow. Agents throughout U.K. and all over the world. 
TAS/BT.38 





ROTOCUBE MIXING MACHINES 


without the use of an impeller; this is 
advantageous where it is desired to avoid 
attrition and pulverizing. When an impeller 
is used, as it must be on ingredients which 


tend to agglomerate, it revolves slowly in 


The three-<dimensional mixing action of the 
Rotocube, caused by the rotation of the 
diagonally mounted cube-shaped drum, is 
the basis of its outstanding efficiency and 
rapid action. 

This complex motion completely zvoids 
any ‘dead spots’ so that mixing is carried 
out accurately, consistently and quickly. 
Where the materials are reasonably free- 
flowing, the Rotocube can be employed 


the same direction as the drum, and 
thereby avoids any undue impacting of the 
materials. The machines are extremely 
easy to charge, discharge and clean. 
The illustration shows the laboratory model. 


Please mention ‘Monufacturing Chemist’ when requesting further information from — 


BLACKBURN, ENGLAND 
Lendon Office: Terminal House, Grosvenor Gardens, 5.W.!. 


Foster Yates & Thom 


TELEPHONE: BLACKBURN 4224 


Telephone: Sloane 2255 
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Synthetic Vitamin A Aneurine Hydrochloride & Ascorbic Acid & dl-alpha-Tocophery! Acetate 
concentrates & powders Mononitrate Sodium Ascorbate dl-alpha-Tocopherol 


Synthetic beta-carotene Riboflavin & 
Riboflavin 5’-phosphate 


Nicotinic Acid & Amide 
Calcium-p-pantothenate 
Pyridoxine Hydrochloride 


Roche Products Limited, 15 Manchester Square, London, W.1 
Telephone: Weibeck 5566 
Roche are specialists in the large scale manufacture 
of pure synthetic vitamins 
A comprehensive technical service backed by the 


international resources of the Roche organisation is available 
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Roche Products Limited, 15 Manchester Square, London, W.1 
Telephone: Weilbeck 5566 
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Rapid, simple and accurate 
analysis with 


INSTRUMENTS 


Pen-Writing Polarograph (illustrated). Where high 
stability, accuracy and simplicity are needed, and 
rapid analysis is essential, this instrument can be 
relied on for research or industrial use. The records 
are clear, immediately available and convenient to 
handle. 

General Purpose Polarograph. This entirely new 
polarograph can be purchased in a simple, relatively 


inexpensive form, but by adding auxiliary apparatus : : } 
(some of which may already be available) it is Send for List AK 97 and AK 109 


penegan Sa, set me a convenient and accurate For future publications write for 
Se Mailing Form AK/3/59 


CAMBRIDGE INSTRUMENT CO. LTD., 13 GROSVENOR PLACE, LONDON, S.W.! 
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PRESCOTER MARK III 


THE MACHINE 
DESIGNED FOR 


PRESS COATED TABLETS 


TWO LAYER TABLETS 


(SANDWICH—TABLET) 


las 


AAAS 
ALD” 








NORMAL TABLETS 


STRIKING SIMPLICITY 
IN OPERATION 


WITH AUTOMATIC EJECTION 
SYSTEM FOR INCORRECT 
TABLETS 





KILIAN & CQO. masctinenrasrik coLoGNe-NiEHL WEST GERMANY 


Founded 1875 


Also manufacturers of all types of tablet presses, powder compact presses, powder filling machines, etc, 


U.K. REPRESENTATIVES 
ANGLO CONTINENTAL MACHINES LIMITED 


41-2 DOVER STREET PICCADILLY LONDON W.I. Telephone: MAYfair 4691/2 
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The view is clearer, 
thanks to B.D.H. 


B.D.H. magnesium fluoride 


coats the lenses of the 


world’s finest binoculars — 


Where advanced technical 
processes demand chemicals 
of the highest standard, 

and impurities are measured 
in millionths, the first 
choice is B.D.H. 


B.D.H. FINE CHEMICALS 


FOR INDUSTRY 


— 


A6 
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®DH) THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS DIVISION POOLE, DORSET 
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Surprise 
packet 


There are two sorts of surprises: the nice 
ones and the other kind. Box-taint belongs 
to the latter category. Avoid it one must 
when packing sensitive products. It is not 
surprising, therefore, that wise box-makers 
choose SCANDINAVIAN pure folding box board. 
For SCANDINAVIAN, made only from virgin 
spruce wood pulp, has all the most desirable 
properties and none that could taint the 
most sensitive product. It combines lightness 
and whiteness with remarkable rigidity and 
an excellent printing surface. And (pleasant 
surprise) it’s not so expensive as you might 
expect. Ask for details. 





SC/.\NDINAVIAN 


PURE FOLDING BOX BOARD 


‘SCANDINAVIAN’ PACKING FOR 
SENSITIVE PRODUCTS 

The name ‘Scandinavian’ guarantees 
a pure folding bor board produced 

by the associated bor board 
manufacturers of Finland, 

Norway and Sweden. 





Ask your boxmaker or agents of the FINNISH, NORWEGIAN AND SWEDISH FOLDING BOX BOARD MILLS 
OR WRITE TO THE INFORMATION DEPT., P.O. BOX 7232, STOCKHOLM 7 


_ 


cS Sa * 
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Swap you this bottle 
of naphthenic acid for that apple ? 


What’s it for? 


You can use it to make smashing 


int driers... and preservatives for wood 
p 


and textiles...and... 
Where'd you get it ? 


From Shell Chemicals ! And that makes it 
high purity naphthenic acid. 


Come on, hand over ! 


SHELL CHEMICAL COMPANY LIMITED 


In association with Petrochemicals Limited and Styrene Products Limited 
Divisional Offices: LONDON Norman House, 105-9, Strand, W.C.2. Tel: TEMple Bar 4455. 
MANCHESTER _ 144-6, Deansgate. Tel: Deansgate 2411. 
BIRMINGHAM _ 14-20, Corporation Street, 2. Tel: Midland 6954. 
GLASGOW ___ 124, St. Vincent Street, C.2. Tel: Central 9561. 
BELFAST _— 16-20 Rosemary Street. Tel: Belfast 26094. 
DUBLIN 33-34 Westmoreland Street. Tel: Dublin 72114. 
A set of this series of advertisements available free on request from any of the divisional sales offices listed above. 
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The Packaging Manager 


is crazy about 


LASSO No. 76 Vinyl Tape 


He says you'd have to go a long way to finda 
tape as good as Lasso No. 76 Vinyl Tape. He wi// 
keep on about it. On and on and on. ‘Amazing 
pliability,’’ he says...‘‘Waterproof and moisture- 
vapour proof,”’ he says... “Pressure sensitive 
adhesive tape with exceptionally long storage 
life...’ The Packaging Manager cannot see any- 
one fora while, That’s right—he’s tied up just now. 


SEALING MACHINES DEMONSTRATED. The 
Lassotape Machinery Service offers a com- 
plete range of sealing machines — from hand 
operated dispensers to automatic machines. 
If you would like to see these efficient 
sealers and have the advice of a package 
sealing expert, write, without obligation, for 
our travelling demonstration unit to visit you. 


For further information on Lasso No. 76 Vinyl Tape and other 
Lassotapes for the packaging industry, write to the address below. 


LASSOTAPES 


FOR ALL PACKAGING AND INDUSTRIAL USES 


SMITH & NEPHEW LIMITED ° 
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COLUMN 
SECTIONS 


Q.V.F. Packed Columns for fractional distillation, 
absorption and extraction have been designed, 
constructed and installed in Chemical and Industrial 


Plants both at Home and Overseas. 


Their serviceability and the visual observation they 
provide render them eminently suitable for any 
process operation requiring a large area of interfacial 


contact surface. 


The Q.V.F. Catalogue ““GLASS FOR INDUSTRY” gives full 
details. Write for your copy. 


es a @ 


Photo by courtesy 
of 1.C.1, Led 


QUICKFIT\\ 


DUKE STREET - FENTON - STOKE-ON-TRENT 


STAFFORDSHIRE 
Tel: LONGTON, STAFFS 32104-8 Grams: GLASSPLANT, STAFFS 
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SIGNIFICANT 
IN PHARMACY . 


SYMBOLS 


The ancient symbol for Aqua Fortis used in the 
Alchemical Treatises of the 15th Century .. . 


THE TREE OFLIFE, SYMBOL OF THE HIGHEST 
QUALITY IN FINE CHEMICALS TODAY 


CARNEGIES 


of WaaewyYyN "50 








REGD TRADE 
MARK 


Enquiries are invited for 


ADRENALINE 
ANDRENACHROME 

MONOSEMICARBAZONE 
AMINOPHYLLINE 
ATROPINE & SALTS 
BISMUTH SALTS 
BRUCINE & SALTS 
CAFFEINE & SALTS 
CHRYSAROBIN 
EPHEDRINE & SALTS 
HOMATROPINE & SALTS 
HYDANTOIN DERIVATIVES 
IODIDES 


ISONICOTINIC ACID 
HYDRAZIDE 


ISOPRENALINE SALTS 
LITHIUM SALTS 
METHOIN 
NORADRENALINE & SALTS 
P.A.S. 

PIPERAZINE & SALTS 
RESERPINE 

SANTONIN 

STRYCHNINE & SALTS 
THEOBROMINE & SALTS 
THIOMERSALATE 
QUININE & SALTS 
CINCHONA FEBRIFUGE 
TOTAQUINA 
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For nearly half a century the name 
Carnegies has served as a standard in 
the fine chemical field for products of 
utmost purity and rigid adherence to 
pharmaceutical specification. Direct im- 
portation of raw materials, and the com- 
pletion of every process under our own 
roof at Welwyn Garden City, enables us to 
compete successfully with world suppliers 
in any part of the globe. Yet we welcome 
and treat with equal importance the smaller 


orders too. 


CARNEGIES OF WELWYN LTD. 
Welwyn Garden City, Hertfordshire, England. 
Phone: WELWYN GARDEN 5001 (10 lines) 
Cables: CARNEGIES, WELWYN GARDEN CITY 
Telex: LONDON 28676 





Bubbles rising in ‘aerated’ water 


is the 
quality factor 


Clarity spells quality to the consumer . . . that is why 

filtration by T. B. Ford is one of the most important factors in 
quality control. The range of Ford’s Filter Paper is designed 

with the principal variables—of size distribution of the solid phase 
and viscosity of the liquid phase—well in mind. The efficiency 

of a particular quality depends upon the size of the 

pores and the length of the mean free path within the paper. 
Ford’s Filter Papers are scientifically graded and offer a 

practical solution to most filtration problems. Please 


send for a detailed explanation and samples. 


, PORD 
C126) MIC {LIL .»--Quality control by efficient filtration 


REGISTERED TRADE MARK 


T. B. FORD LIMITED, 30 NEW BRIDGE STREET, LONDON, E.C.4. Telephone: CITy 2272 
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The Packaging Manager 


is crazy about 


LASSO No. 76 Vinyl Tape 


The Packaging Manager is overjoyed with Lasso 
No. 76 Vinyl Tape. He can talk of nothing else. 
“Amazing pliability,” he enthuses. . . “Waterproof 
and moisture-vapour proof,” he beams 

“Pressure sensitive adhesive tape with exception- 
ally long storage life. . .”” Rover, wags happily to 
see his master so pleased. But, alas, every time 
that big tail swings, BANG goes another 
tea-cup! The Packaging Manager soon got the 
problem taped—and that’s put a stop to owr tale. 


SEALING MACHINES DEMONSTRATED. The Lassotape 
Machinery Service offers a complete range of 
sealing machines—from hand operated dispensers 
to automatic machines. If you would like to see 
these efficient sealers and have the advice of a 
package sealing expert, write, without obligation, 
for our travelling demonstration unit to visit you. 

For further information on Lasso No. 76 Vinyl Tape 
and other Lassotapes for the packaging industry, write to 
the address below. 


LASSOTAPES 


FOR ALL PACKAGING 


SMITH & NEPHEW LIMITED 
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AND INDUSTRIAL USES 


WELWYN GARDEN CITY 


HERTS 


A13 





Mercury 
Virgin 

Double distilled B.P. 
Triple distilled A.R. 


Mercurial Salts cvorcavic 


Mercury Ammonium Chloride powder B.P. 


Mercury Ammonium Chloride lump B.P. 


Mercury Bichloride powder B.P. (Corrosive Sublimate) 


Mercury Bichloride lump B.P. 
Mercury Chloride B.P (Calomel) 
Mercury Oxide red levig B.P. 
Mercury Oxide red technical 
Mercury Oxide yellow B.P. 


Mercury Oxide yellow technical 


and the lesser-known inorganic Mercury salts 


Mereurial Salts xcavic 


Phenyl Mercury compounds 
Mercury Salicylate 


F. W. BERK & Co., Ltd., 


Berk House, Portman Square, London, W.! 
HUNter 6688 (22 lines) 


MANCHESTER - GLASGOW - BELFAST - SWANSEA 
April, 1959 
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TABLETS @ 


Xe) 


INDUSTRY 


Something NEW all the time... 


Whichever industry you think of, there is an ever widening use of 
TABLETS. So often, tablets are the answer to a Laboratory 
Technique, a Factory process problem or a Product idea. Just 
consider whether Tablets can help. 

Our tabletted reagents are widely used for standardized analytical 
techniques including Kjeldahl Determinations. 


Plastics, Deodorants, Desiccants, Catalysts, 
Fertilizers, Detergents, Insecticides and 
many other fields including, of course, 
Pharmaceuticals and Foodstuffs. 


Our wide experience over many years is at We make 


your disposal. You can depend on uni- 


formity, strength and appearance when 
Thompson & Capper make your Tablets. “AB. —{—— 


THOMPSON & CAPPER LTD. 


MANUFACTURING CHEMISTS 
SPERKE, LIVERPOOL 


Telephone: Hunts Cross 1321 
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BAND DRYERS 
with popper ar extrvear {2Eed 









PNEUMATIC HIGH TEMPERATURE DRYERS 






CONVECTION FLUID-BED DRYERS 
fer grariviar pweterlak 





Petrie & McNaught Ltd 


x CRAWFORO STREET: ROCHDALE: LANES 
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the NEW 


Now—all the advantages of LaBour performance 
and proved reliability in a direct-mounting pump. 
Coupled directly to the driving motor, 

it eliminates the bearing bracket, reduces 

overall length. It's simpler, costs less to install, 
brings new efficiency to jobs 

where working space is limited — 

and it has all these LaBour design features:— 


Fully open impeller separable from the shaft 

Impeller shaft separable from rotor shaft 

Available with either packed gland or mechanical seal 

Pump back, impeller and motor can be 

dismounted in one unit without disturbing pipe connections 
Pump parts interchangeable with 

the LaBour SZ range—no hold-ups for maintenance 
Handles all types of liquids and slurries — 

including those containing high proportions of gases and air 
Available in the full range of 

LaBour corrosion and erosion resistant materia/s 
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LOOM 





LaBOUR pDsz 


DIRECT MOUNTED 


horizontal centrifugal pump 




















BRITISH LaBOUR PUMP CO LTD 
BLUNDELL STREET LONDON N7 
Tel: NORTH 6601/5 Cables: LABOUPUMP, LONDON 
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GRAIN ANALYSIS accurately by 


AIR JET 


Sestestctonectanent 
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NO WEAR OR TEAR OF SIEVES 
MINIMUM TIME REQUIRED 


This modern sieving apparatus 
utilises the new principle of 
aerodynamic sieve analysing 
developed by Alpine A.G., which 
gives greater accuracy in less time. 
A constant air flow passing through 
the sieve mesh prevents clogging 
and carries the undersize material 
through. There are no mechanical 
or disturbing effects on the material 
being tested, no falsification of 
results and no damage to sieves 
which may occur by other methods. 
Please write for further details of 


this unique apparatus. 


Manufactured by ALPINE A.G. of AUGSBURG 


Distributed by 
LAVINO (LONDON) LIMITED 
31-45 GRESHAM STREET, LONDON, E.C.2. Tel.: Monarch 6137 





Ai8 April, 1959—Manufacturing Chemist 











Manufacturing Chemist 


[3] 


superior cosmetics 
and pharmaceuticals 
begin with 


NONEX’ 


Reg'd. Trade-Mark 


NON-IONIC SURFACE ACTIVE AGENTS 


NONEX Non-lonic Surface Active Agents find widespread usage in ointments, creams and lotions. 


They 


improve solubility, wetting and spreading at many stages of cosmetic and pharmaceutical production. 


CLEANSING AND COLD CREAMS are ren- 
dered softer and whiter by NONEX agents. Their 
cleansing and softening properties are improved. 


LIQUID SOAP SHAMPOOS and brushless 
shaving creams show improved efficiency in hard 
water when compounded with NONEX agents. 
Detergency is improved and peptising and 
dispersing action is exerted on lime soap precipitates 


STABLE OINTMENT BASES are formulated 
ith NONEX agents together with a small propor- 
jon of lanoline or absorption base. 


AL TAR ANTISEPTICS dispersion is greatly 
proved by NONEX agents. 


1OTICS, which are insoluble in water or 


hydroxy compounds, are efficiently diffused when 
compounded with NONEX agents. 

POWDERS, DEODORANTS AND DEPILA- 
TORIES based on zinc or titanium oxides, boric 
acid and aluminium sulphate are not compatible with 
ionic emulsions. Overcome this difficulty with 
NONEX Non-lonic agents. 

HISTOLOGICAL MOUNTINGS, composed of 
NONEX agents, are excellent for anatomical 
specimens. 

PERFUMERY OILS are rendered soluble in creams 
by NONEX agents. 

THIOGLYCOLLATE PERMANENT-WAVE 
reagents are ‘‘opacified’’ by NONEX agents. 


For further information write to Section 4-B 


CARBIDE LIMITED 
CHEMICALS DIVISION 
103 Mount Street 


London : W.! 


* The term NONEX is a registered trade-mark of 
mon Caordide Limited 
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Book your space now at the... 


CROP PROTECTION 
& PEST CONTROL 
EXHIBITION I959 


Ke mu’ 


Seymour Hall, London, W.1. December 9th, 10th, I Ith. 


The specialised, international Exhibition of insecticides, fungicides, 
rodenticides, fumigants, seed treatments, weedkillers, timber 
preservatives and treatments, disinfectants, slug killers, insect repel- 
lents, bird repellents, and crop protection and pest control chemicals, 


equipment and services of all kinds. 


Organised by WORLD CROPS, the international journal of agriculture, the Crop 
Protection and Pest Control Exhibition is the only show of its kind. This year it 
is being held in the spacious, attractive Seymour Hall, in the heart of London's 
West End. It will coincide with the famous Smithfield Show, when thousands of 
farmers will be in London. Never before has there been so much money available 
for spending on crop protection and pest control chemicals. The Exhibition is a 
truly unique occasion for promoting the sale of these chemicals to agricultural, 
horticultural, industrial and domestic buyers. 


Bookings are now being accepted. _For full details of space available write or phone: 
The Exhibition Organiser, Leonard Hill House, Eden Street, London, N.W.|. 


(Phone Euston 5911 -ten lines. Cables Lenardil, London.) 
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CADET 


IS A MORGAN FAIREST PRODUCT 
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DISPENSING BOTTLES 
l-0z. to 20-02 
RIBBED OVALS 
tox. to l6-02 
PLAIN OVALS 
4-02., 8-oz. and 16-02 
BOW-FRONT PANELS 
1-02. to 8-oz. and 16-02 
OLIVE O11 BOTTLES 
2¢-e7., 5-02. and 10-02 
OVAL TABLET BOTTLES 


Nos. | to 74 sizes 


RECTANGULAR TABLET BOTTLES 
Nos. 1,2, 3, 4.5.6 and 9 sizes 
ROUND SCREW JARS 
Tall and Semi-squat. 
PANEL FLATS 
1-02. to 4-04 


VIALS 


$-o2. te 3-0z 








@ Prompt delivery from stock 
@ Packed in easily handled cartons 
@ Wholesale only 


NATIONAL GLASS 
first Class tn GLASS WORKS (york; LTD. 


SHERGATE YORK. Tel. YORK 23021 


* AMBER BOTTLES. We can now A AY caror OUSE S67 ai ene 
offer certain types of glass containers AT. CAROLINE HOUSE, 55-57 HIGH HOLBORN, 
in Amber and your enquiries are NDON W ( Tel. HOLBORN 2146 
mvited 


Selling Agents in Northern Ireland: Magowan, Vicars (Chemicals) Ltd, 64-66 Townsend St., BELFAST, Tel.: Belfast 29830, 
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Following 


The ‘PLANAROME’ series of aromatic compounds, 
designed for incorporation in many household and 
industrial products, will add considerably to their 


sales appeal. 

A wide range of compounds is also available for 
masking disagreeable processing odours. 

We shall be pleased to supply samples and detailed 


information on request, 


For use in: 
ADHESIVES * AFROSOLS + DEODORANT BLOCKS 
DISINFECTANTS : INKS : PAINTS ° PLASTICS 


SPRAYS * RUBBER + WHITE SPIRIT 


M&B =~ 


AROMATIC PRODUCTS 


MANUFACTUKED 


Manufacturing Chemist—April, 1959 


BY MAY A BAKER LID + DAGENHAM «= TELEPHONE: DUMINION 3060 EXTENSION: 


AA.379 


3a 5 


A23 





CONTROL SKIN INFECTION! 
use antiseptic cleansers with 


G-11 (HEXACHLOROPHENE) 


The use of G-11 cleansers in washroom dis- 
pensers promotes better personal hygiene among 
employees... protects against skin disorders 
caused by bacteria. Hexachlorophene soaps and 
detergents reduce the number of bacteria on the 
skin and provide a built-in protection that con- 
tinues to inhibit growth after washing. The use 
of ordinary soaps off the job will not interfere 
with the protective action of G-11 .. . the pro- 
tection it affords clings to the skin. 

G-11 is available in powdered, liquid or bar 
soaps, and in detergents and waterless hand 
cleaners. All G-11 soaps must meet rigid speci- 


A 24 


fications for G-11 content. Hexachlorophene 
liquid soaps are the only antiseptic soaps recog- 
nized by the United States Pharmacopoeia and 
must be produced to stipulated specifications. 

Ask your supplier for more information on 
products containing G-11. 


GIVAUDAN & CO. LTD. 


WHYTELEAFE - SURREY 


TELEPHONE: UPPER WARLINGHAM 2841 
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HYGIENE puts YOU on OUR metal! 


Pete REDE MSLE 


ALUMINIUM 
TABLES 


ir) Ps 


fmm 


% 


TYPE G.T. 


* Designed to meet modern hygienic standards—easy to clean. 
Heavy gauge aluminium tops, extruded aluminium 
alloy square tube legs and frame, domed shaped 
cast feet. Available in a wide range of lengths and widths 
Many other types also offered incorporating sinks, back plates, 
side plates, shelves, cutting boards, adjustable feet 
etc. Also | operator to 4 operator filleting blocks 


Enquiries for all your Aluminium Equipment welcomed by 


WARWICK PRODUCTION COMPANY LTD 


A MEMBER OF THE ALMIN GROUP 


BIRMINGHAM ROAD, WARWICK Telephone: WARWICK 693-696 
First Chole 
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producing 
Sita bilised 


THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 
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‘Arcton 
Refrigerants 
and Propellents 


‘Arcstcn’ ‘Arcton’ 11 
‘Asrstcr’ ‘Arcton’ 12 
FV rot iol si . ‘arcton’ 13 
‘Arctcn’ ‘Arcton’ r+ | 
‘Arctcn’ a YW of ot Co) a Pr 
‘Arctcon’es3 ‘Arcton’ 113 
‘Arctcon’ 22 ‘Arcton’ 114 
‘Arcten’ 50 oy Yt od Co) s ham ee FP | 


if 
~*~ 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1. 
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Ff aes 
for ALL 


ENGINEERING 
SUPPLIES - 


COCKS, VALVES 
GAUGES, ETC. 
HOP. PACKINGS. JOINTINGS 


8022 BELTINGS, VEE ROPES 
25 lines OILS AND GREASES 
HOSES AND FITTINGS 


ETC., ETC. 
LARGE STOCKS ~ KEEN PRICES 


or phone 


W. i. WILLCOX& CO.LTD. 


SOUTHWARK STREET, LONDON, S.E.! 





Anionics Non-lonics ~ Solubilizers 














ANIONIC COMPONENTS 




































SOLUBILIZERS 












ANIONICS 


High active dodecyl benzene 
sulphonates (NANSA) 





Fatty alcoho! sulphates 
(EMPICOL) 


Fatty alcohol ether sulphates 


for competitive (EMPICOL) 
NON-IONICS 


LIQUID detergents Fatty acid mono—and 


dialkylolamides (EMPILAN) 


Polyethanoxy ethers of fatty 
acid monoalkylolamides 

of liquid detergents has led to keen competition, with selective formulation a (EMPILAN) 

Other ethylene oxide derivatives 


For dishes . . . fine fabrics . . . hard-surface cleaning . . . the increased popularity 


key factor in winning consumer approval. 


The Marchon range of components for ‘liquids’ gives you the choice of many SOLUBILIZERS 


Substituted aromatic 
sulphonates (sodium and 
meeting a// your requirements. Please write for technical data, with formulation potassium xylene and toluene 
sulphonates) (ELTESOL) 


formulations, each with distinct advantages in a particular field, one or more 








advice if required. | 
e , 





Agents and offices in principal cities of the world. 


HEAD OFFICE: Whitehaven, England. Telephone: Whitehaven 3131. Telegrams: Marchonpro, Whitehaven, Telex. 


LONDON OFFICE: 140 Park Lane, London, W.!. Telephone : Mayfair 7385. Gc rcho 


; Telegrams: Marchonpro, London, Telex, 


Member of the Albright & Wilson Group of Companies. PRODUCTS LIMITED 


Marchon’s products include basic raw materials and additives forevery form of domestic and industrial detergent. 
MAR, 11183 
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(is your bottleneck showing?) 


A bottle, stark and simple, is not the most inspiring sales promoter. 
And yet the fact is that a large quantity of pharmaceutical products 
contained in bottles and jars are offered at the point of sale without the 
benefit of a carton. This immediately puts them at a selling disadvantage 
compared with competitive products which are attractively cartoned and 


often displayed on the same shelf. 


REED CARTON DIVISION 


In the South: CROPPER & COMPANY LIMITED 
Thatcham, Nr. Newbury, Berkshire. Telephone: Thatcham 2235 
In the North; CUT-OUTS (CARTONS) LIMITED 


Grantham Rd., Newcastle upon Tyne 2. Telephone: Newcastle upon Tyne 2-9806 
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A Reed carton is designed to sell. It fits in 
with your other promotional activities, gives 
immediate product recognition and overcomes 
increasing competition. It is produced to fine 
limits for machine filling and is expertly printed. 
It protects your product, proclaims its presence 
from shelf and counter, helps the retailer in 
matters of easy stacking and display and provides 
the opportunity for enclosures, both instruc- 
tional and promotional. 

The Reed Carton Division has for many years 
served the needs of the pharmaceutical industry 
and includes amongst its customers such well 
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Liguill 


ea 


ae 


in a Reed Carton 


known companies as Beecham Pharmaceuticals 
Ltd., Reckitt & Sons Ltd., E. Griffiths Hughes 
Ltd., and Winthrop Laboratories Ltd. 


The Reed Carton Division would appreciate 
the opportunity of quoting for your cartons, 
or submitting suggestions for any of your 
packaging requirements. For further details 
of the facilities of the Reed Carton Division, 
please write for Publication No.R/200. 
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May & Baker, the University of Cambridge, 

British Industrial Plastics, Boots, Monsanto 

Chemicals, and I.C.I., are just a few of the 

big names who use Peerless mixers. 

@ Mixing capacities from § litres to 9§ litres 

@ Varying speeds 

@ Epicyclic mixing action 

@ Automatic lubrication 

@ All working parts enclosed 

@ Stainless steel equipment 

@ Mixing bowls may be fitted with discharge 
valves. 


If you have an unusually difficult problem, 
Peerless will develop a special machine to 








* The Peerless Lion is the hallmark of perfect mixing 


[m proud 
of the 
people 

| mix with 
says the 

Peerless Lion*™ 


solve it. But probably you will find what you 
want in the wide Peerless range. 


lm 
PEERLESS 


FOOD MACHINES 


Write to us for full technical details 


PEERLESS & ERICSSON 
Technical Dept., Carlisle Road, The Hyde, 
London, N.W.9. Phone: COLindale 8811 


Sales and service located in all principal cities 
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ESSENTIAL OILS 


Natural, Synthetic 
& Terpeneless. 


G ui d e : ESSENCES 


for DEODORISERS etc. 


to Buyers 


VETYRONE 


An interesting speciality with a 

vetyvert-orris note, capable of 

imparting pronounced “lift” to 
modern perfumes. 


TELEGRAMS “SYNTHETICS” 
CHESTER 


TAO! SEALAND ROAD 
cS we $v eae 
a | EES 
Teace Mann 


LIMITED TELEPHONE CHESTER 25664 
A.B.C. CODES Sth & éch EDS 





* * * 
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BISOM |S OM the basis of chemical quality 


ty % 


Isopropyl myristate, of the new standard of 
quality established for the ‘BISOMEL’ material, 
is an essential ingredient of modern cosmetics. 
*BISOMEL’ isopropyl myristate is particularly 
noteworthy for its absence of colour and odour, for 
its stability, and for its unvarying quality. In every 
respect it easily complies with the most stringent 
specification requirements, and has become 
material for high-grade etics 
th in the United Kingdom and abroad. 
lopy! myristate is freely available 
packages, and in 40-gallon 
i ets when required: Full commercial 
il | will be supplied da request, 
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CAN YOU! 


BALANCE A GLASS OF WATER 
ON YOUR MIXER AT 1400 R.P.M.? 


GIVE YOU THESE ADVANTAGES— 
VIBRATIONLESS, DYNAMICALLY - BALANCED 
MIXER MACHINES - LOW GOST - COMPLETE 
AND RELIABLE MIXER DESIGN RANGE FOR ANY 
VISCOSITY FLUID MIXING PROCESS 


P.W.V. MIXERS 


AITON & COMPANY LIMITED, DERBY - Telephone: DERBY 471! 


Manufacturing Chemist—April, 1959 


[c] 





VIITSLSSSSSSSSSSSSSSSSSSSSSSS S777 4; 


ISKRING y 


SISPELSASLAAAPAADASSAASAA ASS ASSAD A SSS SS 


HOONNY 


Ny 
NY 
\ 





the seal of confidence 


“Viskring’ and ‘Viskap’ cellulose bottle closures set 
the seal on your product—both you and the customer 
can be confident that the contents reach him in perfect 
condition. ‘Viskrings’ and ‘Viskaps’ protect the 
contents, prevent adulteration, reduce evaporation 
and pilferage. What's more, these seals not only are 
hygienic, they /ook hygienic and, when removed, leave 
the bottle neck. perfectly clean. 
Available in many colours, * Viskrings’ and ‘ Viskaps’ 
can also be printed (in two colours) with your brand 
name, or trade-mark or advertising message. This 
ensures instant brand recognition by retailer and 

consumer and attracts notice where it’s most needed 

sme —at the point of sale. 
Mimaniaeaae 


st sp ag SHAKE WELL specced | 





Viscose Development Company Ltd 


@ Easily applied by hand—no machinery necessary 40 CHANCERY LANE - LONDON - W.C.2 
@ Self-adjusting—require no adhesive Telephone: CHAncery 8111 

@ Non-metallic Grams : Viskap, Westcent, London 

@ Odourless 

@ Prevent stoppers riding or blowing vosia 
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Monsanto 
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how Monsanto’s technical 
service works for you 
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An outstanding technical service is offered to all buyers of Monsanto 
Aspirin and Phenacetin. This is designed to iron out the problems 
involved in the manufacture of tablets containing aspirin and/or 
phenacetin. 
ENSURING THE BEST RESULTS. Advice is given on which grade of aspirin or 
phenacetin— from the wide range available—is best suited to your 
particular application. 
TESTING THE PHYSICAL PROPERTIES OF YOUR TABLETS. Special tests have been 
evolved which ensure that your tablets are tough enough to stand 
being knocked about in a bottle, yet not too hard to prevent easy and he tha nie 
SOLVING FORMULATION ProsLems. The technical service helps with all kinds 
of formulation problems connected with compound and soluble tablets. { 
ADVISING ON THE MANUFACTURE OF SOLUBLE ASPIRIN TABLETS. Acivice is given on 1e Dp ITN US ry 
techniques for the manufacture of soluble aspirin tablets. The necessary 
performance tests are also carried out. 
Monsanto Aspirin is available in crystals for direct tableting {( bri ne 
— eliminates slugging and wet granulation, 
Monsanto also make these chemicals specially for your industry: ' 
Methyl Salicylate B.P. Salicylic Acid B.P. Salicylie Acid (technical). better future closer 
Vanillin B.P. Sodium Salicylate B.P. Phenol B.P. Sodium Benzoate 
B.P. Benzoic Acid B.P. Phenolphthalein B.P. Salicylamide. 
We also welcome your enquiries for the following imported products 
which are manufactured by Monsanto Chemical Company, U-.S.A.: 
Methapyrilene Hydrochloride. Methapyrilene Fumarate. 


Write today for more information, 


MONSANTO CHEMICALS LIMITED 
Monsanto 583 Monsanto House, Victoria Street, London, $.W.1, and at Royal Exchange, Manchester 2 
In association — 3 Monsanto Chemical Company. St. Lowis, U.S.A. Monsanto Canada 


Limited, Mont Monsanto Chemicals (Australia) Limited, Melbourne. Monsanto 
Chemicals of India Private Limited, Bombay. Representatives inthe world’s principal cities 


Regd 
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BARTER TRADING CORPORATION LTD 


14 WATERLOO PLACE, LONDON, &.W.1. 


Telephone: WHITEHALL 1301 Telegrams: BARTRACORP, PICCY, LONDON 
A Member of the Tennant Group 
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PRESSING 
INVITATION 


* u , + . 
s We .Dery pit 


JOHN DALE invite you to consult 


them about the production of 


AEROSOL and PRESSURE PACK 


Press Button Containers 


John Dale, who are specialists in peclagiii ee a 2 complete ie 

service on the subject of Press Button Containers. 3 ee S 
Is your product in need of a new presentation? It may "be. che chess: ny 
modern packs will provide a gratifying boost towards higher and bigher oo 
sales turnover. Rg 


RS. v P. (By letter or Flea) 


The JOHN E DALE Group. 


NEW SOUTHGATE, LONDON - BURY, LANCASHIRE 
ENTERPRISE 1272 BURY 5295 
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CRS 
SMITH. 


of 
Edinburgh 


ATROPINE 


OLEORESINS & 





HYOSCINE 


° { 
} 


CITRATES 





CHLOROFORM 





T & H SMITH LTD BLANDFIELD CHEMICAL WORKS EDINBURGH II 





Materiale Move 
as you want them to move 


with simple rheostat control 


@ Gives complete control of FLOW. 
Fully automatic. No supervision needed. 


Simple design and robust construction — 
negligible maintenance. 


Ready for immediate installation. 


YNTRON visration 


KEEPS THINGS MOVING 


Full details of Syntron Electric Vibratory Equipment from: RILEY (IC) PRODUCTS LIMITED 
One of the International Combustion Group of Companies. Nineteen Woburn Place, London, W.C.1. Telephone No: Terminus 2622 
TGA $49 
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AUTOMATIC AIR CLEANER 


Fully automatic air cleaning of bottles, jars or jugs 3 to 
32 oz. 


CAPACITY: up to 120 per minute. 
LOADING: manual or conveyor. 
Variable speed approach reduces risk of breakage. 
Dust exhaust equipment can be supplied as an optional extra. 


SAMCO AUTOMATIC VACUUM FILLER 
(Straight Line) 


Fully automatic uniform filling of liquids and semi-liquids. 


CONTAINERS : Bottles, cans, jars (regular or sprinkler 
top bottles). 


CAPACITY: 1 oz. to 1 quart. 


SPEED : 12 filling head unit rated 70 open mouth 
pints per minute on free flowing liquids. 


Note: Can be fitted with extra heads and increased capacit) 
filling. 


PNEUMACAP—FOUR CAPPER 
waa. Greatest Advance in Sensitivity, Flexibility, 
positive action and controlled torque. 


Simple positive non-slipping grip for all types of pre- 
threaded closures. Particularly efficient for fragile 
moulded closures. 
The Pneumacap is available in 4, 6 or 8 head models, each 
completely automatic and as with exclusive design 
air chuck (see opposite). Helical Feed Intake. Individual, 
synchro or line shaft drive as desired. 

SPEED : 120 per minute. 

CAPACITY: Max. container dia. 4’. 

Max. cap size 89 m/m. 


5” AUTOMATIC DUPLEX PRECISION 
LABELLER 


Ideal for volume requirements of wide variety of containers. 


CAPACITY: Handles containers less than 4” wide and 
labels less than 4}” wide. 


Round, oval or rectangular containers run with either 
front only or both front and back labels applied 
simultaneously. 


SPEED: Rated 80-120 per minute. 
FULL PARTICULARS AVAILABLE ON REQUEST. 


ROCKWEbh PNEUMATIC SCALE LYD 


WELSH HARP - EDGWARE ROAD - LONDON NW.W.2. TEL: GLADSTONE 0033 
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LWPHOLYTH 


Samples @vailable for evaluation 


WORTLEY LOW MILLS, LEEDS 12. Tel: LEEDS 63-7847/8/9 Grams: ‘*GLOKEM Leeds’’ 
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We're old hands at making 
petroleum sulphonates 


sulphonates for emulsifiers FMZUL 


. o | 
My sulphonates for cutting oils 


sulphonates for anti-corrosive compounds FRRIL 


Zam sulphonics for fat-splitting agents 
sulphonates for ore flotation FZ %& : : 
Zi sulphonates for agricultural sprays 


sulphonates for lub oil additives FR2% 


zee sulphonates for textile processing ~ 
sulphonates for dry cleaning FRR 


PETROMOR 


BRAND 


petroleum sulphonates for industry 


We have been making sulphonates from petroleum for a 

long time. But experience alone is not enough — we know it must 
be backed by research and development. As a result of this 
policy considerable advances in production technique now enable 
us to offer — for the first time — sulphonates characterised by: 

— continuity of grade 

— negligible inorganic salt content 

— low water content 

— definite molecular weight range 

— definite concentration. 


For full technical data please write to: CHEMICAL PRODUCTS DIVISION 
MANCHESTER OIL REFINERY (SALES) LIMITED 


76 J ermyn Street - London - S.W.1. Telephone: Whitehall 8411 + Telegrams: Trafordoil, London, Telex 
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agains 


goss 


STEN red se 


The man with a show to produce has 
much in common with your Sales Manager, 
whose cue when presenting his lovelies is 
Progressive Packaging—enhancement plus 
perfect protection. For your PP . 


callin 


COLODENSE LTD - WEST STREET - BRISTOL 3 - TEL 63015 
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PLENTY ror PUMPS 
and Complete 
Process Plants 


Illustrated is a Plenty Variable 
Delivery Pump, fitted with 

air controller and valve positioner 
to give accurate remote control 

of flow and pressure. 

Similar units have been supplied to 
Ewbank & Partners Limited, Shell 
Refining Company Limited, Central 
Electricity Generating Board, 
Procon (Great Britain) Limited, 
Thos. Hedley & Company Limited, 


and many others. 


LENT 


& SON Ltd. 
Eagle Iron Works, 


NEWBURY, Berks. 


Telephone: NEWBURY 2363 (4 lines) 
Telegrams: PLENTY, NEWBURY 
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FOR INFORMATION ON 


POTASSIUM 
SODIUM 
TARTRATE. ineiaenen 


write or phone 
STURGE 
y) Dy Available in commercial quantities 


for prompt delivery. 
GRADES: Granular or Powder. 


PACKAGES: 1-cwt or 50 kilo 
polythene-lined drums or bags. 
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With an eye 


to Asepsis 





Creating the right 





atmosphere ftor antibiotics 


At Gosport where Aureomycin is 
produced by Cyanamid’s Lederle 
Laboratory Division, Birlec has 
installed the British pharmaceutical 
industry’s largest and most advanced 
plant for low humidity air conditioning. 
This huge installation comprises four 
Birlec direct dehumidifiers serving the 
entire sterile (right, centre) tabletting 
and encapsulation (right, lower) 


departments—a total of some 20 rooms, 














DIRECT DEHUMIDIFIERS 


FOR AIR CONDITIONING 


Dryer Division of 


BIRLEC LIMITED -sn A.£.1. compen 
eer se et es ° BIRMINGHAM 24 


LONDON ~ SHEFFIELD GLASGOW ° NEWCASTLE-UPON-TYNE  IQHANNESBURG 


SM/B.384! 
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Vol. XXX, No. 4 APRIL, 1969 


Topics and Comments: 14! 
Vaccines on the upswing ; Truth about cosmetics; 
Proprietaries reclassified; Revolution in the bathroom; 
Headaches for exporters; The key to new penicillins; 


Additives ad intinitum; Untapped markets for perfume. 


How Biochemical Engineering Can Cut Costs in 
Antibiotics Manufacture 
By J. F. Thorley, B.sc.(TECH.), A.M.1.CHEM.E., 
"and J. H,. M.B.E., M.SC., 
F.R.I.C. 


Hastings, 


Pharmaceutical Dispersions of Solids in Liquids 
By David Jack, B.SC., F.P.S., A.R.1.C. 


Pfizer’s £1 Million Polio Vaccine Plant Now in Full 
Production 


British Congress of Cosmetic Science 
By Wm. W. Myddleton, vD.sc. 


Progress Reports: 
Pest Control Chemicals 


By D. P. Hopkins, B.sC., F.R.1.C. 
Antibiotics 
By R. Levin, F.P.S. 


Preview of the 1959 Corrosion Exhibition 


REGULAR FEATURES: BOOK REVIEWS 170 ® PLANT 

AND EQUIPMENT 171 © NEWS 173 © PEOPLE 175 

NEWS FROM ABROAD 178 #®© NEW PRODUCTS 180 

NEW COMPANIES 181 © CHEMICAL MARKET 182 © NEW 

PATENTS 184 * NEW TRADE MARKS 184 ¢ SIXTY-FIVI 
YEARS AGO 184 


Subscription Rates: One Year £2; Three Years £5. 
Dollar Rates $12 and $30. 


© LEONARD HILL LIMITED 


A Publication of the Leonard Hill Technical Group—ENGLAND: 
Leonard Hill House, Eden Street, London, N.W.1 (Euston 5911). 


U.S.A.: 1214 Villa Drive, N.E. Atlanta, Georgia; 2515 Beverly Bivd., 
Los Angeles 57, Calif. (Dunkirk 1-2241); 121 Ward Parkway, Kansas 
City, 12. Mo.; Room 5632, Grand Central Terminal, New York 17, 
N.Y. (Murray Hill 9-5532); 681 Market Street, San Francisco 5, 
California (Exbrook 2-2612); 222 N. Wells St., Chicago, Illinois 
(State 2-5251); 1900 Euclid Bidg., Room 225, Cleveland 5, Ohio 
(Cherry 1-7565); ITALY: Via Filippo Turati 3 (Palazzo Giardino), 
Milan; SWITZERLAND: Sulgenbachstrasse 36, Berne; FRANCE: 
63 Avenue Kleber, Paris XVI* (Passy 31-30); SWEDEN: Tunneigate 
19B, Stockholm; DENMARK: Palaegade 7, 3 Sal. Copenhagen K. 


Manufacturing Chemist—April, 1959 





THE 


STURTEVANT 
WYSSMONT 
TURBO-DRYER 


fast 


efficient k 


economical — 


DRYING A Spee 


e Cutaway illustration of a typical 


Sturtevant Wyssmont Closed Circuit 
Turbo-Dryer. 


Built for continuous 
uninterrupted operation 


@ Uniform drying @ No overheating 


@ Low operating costs @ No excessive fines 
@ Low maintenance costs @ No fumes or dust 


@ Space saving @ No excessive caking 


WHEN USED IN CLOSED CIRCUIT 


is particularly suitable for products that are: 


@ Fragile @ Obnoxious @ Oxidisable @ Heat 
sensitive @ Solid with a hazardous solvent which 
must be removed safely and recovered. 


CONSIDER ALL THESE POINTS—and write to our 
reference Z/101/V for further particulars. 


Sturtevant have an agreement to manufacture and sell the Wyssmont 
Turbo-Dryer. This dryer is used extensively in the U.S.A. and 
elsewhere on a wide range of high grade chemicals. 


STURTEVANT 


Southern House, Cannon Street, London, E.C.4. 


AUSTRALIA: Sturtevant Engineering Co. (Australasia) Led. 
400 Sussex Street, Sydney, N.S.W. 
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WILLIAM PALFREY LTD.,(MC), PALFREY HOUSE, 24 CITY ROAD, LONDON, E.C.1. Tel: MONarch 0681 
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Aso 


PROVED- 


that Palfsacks and chemicals 
Belong together 


Look at these sacks. They're PALFSACKS 
— multi-wall paper sacks by William Palfrey — each 
one filled with Shell Chemicals’ NITRA-SHELL 
Fertiliser. And why do Shell Chemicals use PALF- 


SACKS? Here is their own statement: 


“Tested in Store. From April, 1956 to May, 1957, 
consignments of NITRA-SHELL were kept in several 


stores in different parts of the country, under widely 
varying conditions —all of them typical of commercial 
storage. In one store the bags were stacked directly on 
concrete, in another they were stacked thirty high and 
$0 on. 

On examination, neither bags nor contents 
showed any deterioration.”’ 


No doubt about it, if you want to give YOUR chemicals the perfect 
protection they deserve —pack them in PALFSACKS. 


Wor fast paper sacha — bat 
PALFSACKS 


April, 1969 











TOPICS AND COMMENTS 








Vaccines on the upswing 


In TERMS of money invested, vaccine manufacture 
appears to be the fastest ing section of the 
years three firms have between them invested a sum 
5 egmapse £4 million in vaccine production. 
Polio vaccine naturally accounts for the greatest 
investment. Glaxo have invested about £350,000 
in their production unit at Sefton Park. Wellcome 
have spent £640,000 on their laboratories at Becken- 
ham. And now Pfizer have opened a £1 million plant 
at Sandwich, details of which are given in this issue. 
So polio vaccine alone accounts for £2 million of the 
total investment. 

Of course Pfizer do not expect to confine them- 
selves to polio vaccine. Their large plant is obvi- 
ously capable of making other vaccines and anti- 
sera. They have entered the vaccine industry be- 
cause they correctly assume that biologicals are 
important for a large, broadly-based company and 
they have chosen polio vaccine for a start not only 
because there is a demand for it right now but 
because it gives their staff excellent experience 
which will serve them well when they choose to 
diversify. 

Glaxo, of course, are already firmly established 
in biologicals. At the end of 1956 they opened 
Europe’s only mass-production unit for BCG 
vaccine at Greenford. The laboratories cost 
£400,000 and provide facilities for making «xrobic 
and ansrobic vaccines as well as BCG. There are 
also virus, veterinary, microbiological and histo- 
pathological research units. 

Meanwhile the Wellcome Research Laboratories 
at Langley Park, Beckenham, have been engaged on 
a massive programme of expansion for the past four 
years. They are investing no less than £2 million— 
mainly on new buildings for vaccines and anti- 
sera. Wellcome are determined to maintain their 
position as the leading manufacturers of biologicals 
in the British Commonwealth, a position based on 
manufacturing ience in the field dating back 
to 1894. The first unit of the five-year plan to be 
opened was the polio vaccine laboratories. Now 
three more buildings are in occupation. Two are 
similar in size and design to the polio vaccine 
laboratories, so now there are three new buildings 
at Beckenham devoted to research, development 
and production of medical and veterinary virus 
vaccines. The total floor area is 75,000 sq. ft. 
and the capital cost about £700,000. The fourth 
new building is a 80,000 sq. ft., two-storey structure 
for anzrobic vaccine manufacture. It cost 
£800,000. The third and final phase of the Becken- 
ham development is now under construction and is 
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due for completion early next year. In it will be 
produced antisera and ics for medical 
and veterinary use. The cost otenony gears 
the average at Beckenham of £10 per sq. 

The combined flrts of Glaxo, Welloome and 
Pfizer over the past ve immensely 
industry. Clearly we can continuous deve- 
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value, in elegant form or vehicle) might w 
equal merit. 


a value further - 
must provided within a period stipulated the 
Committee. 
not “ standard ” which in the Committee's 
_< value. 


—Preparations which are 
cebeaney © Wilh tutes tn catagesion 3, 8. or P. 

The letters are themselves an aide mémoire; 
N=New S=Standard drugs, P=Postponed 
judgment, O=Not of proved therapeutic value; 
and H= of O with other 
categories. 

The Committee advise that N and P 


practitioners should be di from pre- 
scribing those in categories O and H. At the same 
time they say “ there should be no absolute restric- 
tion on the prescribing by a general practitioner of 
any drug which in his opinion was necessary for the 
treatment of his patients.”’ 

P is a new category of “ ied j ee 
in which a new drug not yet standard, but for which 
there is prima facte evidence of value, could be 
placed for a specified period during which the 
manufacturer would be asked to ide conclusive 
evidence of its value. At the end of this specified 
period (unless the Committee otherwise determine) 
if the evidence is not presented the drug will 
vo categorised as “not proved of therapeutic 
value.” 

But during the period of “ ded judg- 
ment Mths dite Aika be posansthahl otehece the 
prescriber being called upon to justify his prescrip- 
tion. For example, if it is claimed that drug “ X ”’ 
will arrest or cure cancer of the stomach even in a 
relatively few patients, and the prima facie evidence 
presented with the claim is suggestive, the Com- 
mittee consider that it would clearly be wrong to 
withhold the drug until its value had been con- 
clusively confirmed or refuted. 

The report has been circulated to all practitioners 
accompanied by a letter from Sir John Charles, 
Chief Medical Officer, Ministry of Health, in which 
he stresses that “ you will doubtless wish to refrain 
from prescribing any preparation in these categories 
(O and H) unless you are satisfied that it is essential 
for the treatment of an individual patient.” 


Revolution in the bathroom 
ALTHOUGH our forefathers found nothing strange in 


caliente quant and no doubt themselves used 
quantities of empasms and prepara- 
tions that “ mitigateth the imposthume of the arm 
holes,”’ as Albertus Magnus so neatly put it, during 
the last hundred years or so the use of scent by the 
sex came to be looked upon as unmanly and 
However, within last decade this 
and it is estimated that in 

Britain now some ,000 is spent every month on 
toilet preparations for men. According to an 
article in The Director, sales of men’s toilet pre- 
ions now amount to about one-tenth of the 


outlook has 


perhaps in a few years time men will be buying 
more than a third of all toilet preparations, as they 
now do in America. 
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Headaches for exporters 


Russia and China are likely to be the most serious 
competitors for British chemical exporters in the 
future. This is the view of Mr. S. P. Chambers, a 
deputy chairman of L.C.I. In a comprehensive 
and statistic-packed review of international com- 
petition in the chemical industry, given as the 
annual lecture of the Plastics Institute, Mr. 
Chambers put his finger on many of the political 
and economic problems that beset British exporters. 

Europe is easily the largest export market for 
chemicals; it takes more than one-third of total 
free world chemical exports and it is expanding 
rapidly. But Britain is not doing nearly so well in 
this market as West Germany and the U.S. And 
the position certainly will not be helped by the 
creation of a European Economic Community 
with Britain on the outside. 

If we find ourselves being ousted from the rich 
European market, where else can we turn? The 
U.S. seems to present a rich and reliable market— 
the penalty for too much success is likely to be 
swift and severe. The lobbies in Washington are 
immediately worked upon by interests affected by 
the overseas competition and up go the tariff 
barriers. Canada is similarly unrewarding because 
of intense U.S. competition. 

The third alternative—the sterling area—pre- 
sents further problems. First, many of these coun- 
tries rely on primary products, the prices of which 
are subject to violent fluctuation, for their foreign 
exchange and are thus often forced to contract 
their imports. Second, the Russians and Chinese are 
sending increasing quantities of chemicals to thes« 
areas. Since in both cases they are the products vi 
rigidly controlled economies, prices are often b-iow 
ours. Mr. Chambers doubted that the glib excuse 
that these exports are made regardless of cost is 
sound. “ An investigation of the facts might reveal 
that costs in these countries are lower than in our 
own and that these exports are not so uneconomic 
as we would like to believe.” In the future both 
Russia and China would continue to build up their 
industries by ruthless control of the economy, and 
the writing on the wall is that they will become 
increasingly tough competitors. 

But the total picture of British exports is not one 
of unrelieved gloom. Both pharmaceuticals and 
plastics are growing. Pharmaceuticals 
account for 158% of our total exports, but are 
only 8-8% of West German . The future for 
pharmaceuticals seems good because of the almost 
world-wide demand which arises rapidly for new 
drugs as they are discovered, and the difficulty of 
setting up local manufacture of such new products 
at the high standards needed before further progress 
has rendered the product or process obsolescent. 

We hope that Mr. Chambers’ praise for the 
pharmaceutical industry will be heeded by those 
who wish to curb its growth for the sake of fractional 
economies in the Health Service. 


Manufacturing Chemist—April, 1959 


gratified that their first essay in fundamental 
research on antibiotics come off so well. Their 


biological, modification of the basic building brick. 

Beecham decided to go into antibiotics research 
three years ago. Their first step was to obtain first- 
class advice and they were able to retain Prof. 


E. B. Chain, F.R.s., as pheenerd pwn yore arsgeasK 4 
consultant. The su start of their research 
proves the wisdom of this step. Prof. Chain has 


tulated the Beecham team at Brockham 
Batche- 


and not producing allergic 
penicillin-sensitive patients would be the most 
important break-through in the penicillin field since 
the discovery of the antibiotic. 

After the event it seems only common sense for 


thousands of moulds. Perhaps it was because it was 
so obvious that other scientists neglected it. Havi 
selected the target, the Beecham team attempted 
to produce new penicillins by chemical and 
biclogieal ensens whlab tbe Walmail dala Galen 
method could never produce. 

It took the microbiologists the best of a year 
to work out the conditions for the to produce 
one modifiable penicillin and to extract a small 
quantity for the chemists to work on. 

In the course of the work two conventional 
methods of assay, microbiological and chemical, 
were used. Normally these methods confirm one 
another. Under certain conditions, however, 
consistent di cies were noted between 
results of the two methods, for which there was no 
contained an intact penicillin-like material, 
probably just the core of the penicillin 
t.e. 6-amino-penicillanic acid. The proof 
deduction was to treat the brew chemically 
the right reagent and produce penicillin G. 

It was realised that if the material 
tracted it would be a raw material 
almost any penicillin could be made, especially 
which mi isms could not synthesise. i 
has been done. So, instead of the laborious method 
of months of study for each new penicillin there is 
only one microbiological to worry about, 
ee ee ing done in the chemi- 
Chemists have never taken kindly to dependence 
on the dietary whims of mi i for the 
production of antibiotics. While the Beecham 
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theti ‘cilli ; - 
work of Dr. J. C. Sheehan which has resulted in 
the total of ten penicillins (see p. 179) and 
i it his di ies. The agreement 
them to utilise the British dis- 
coveries as well. Beecham will get ies from the 
sale of new penicillins marketed by Bri 


Additives ad infinitum 














been considered in varying degrees. 

testing has got quite beyond the ilities of the 

F.D.A. and has made revision of the law a necessity. 
In this country the situation is eled, and 

American i cov ya-rarndbeary 

not only by those who export to that country 


is similar and the problems 
ike those in the U.S. 


rae pers 
it raises are not 


Untapped markets for perfume 
Way do British women spend so little on perfume? 
One estimate puts the capita expenditure on 
perfume at a mere 7s. 8d. a year. At a time when 
women have more to spend than ever before this is 
a miserable sum. Is it because of some innate 
Puritanism? Do men object to it? Hardly, we would 
think, judging by the increasing expenditure on 
male toiletries. Is it because of the British climate 
which often conspicuously lacks the warmth which 
brings out the best in perfume? Or is it simply be- 
cause the industry has muffed its publicity? 
Saward Baker, the ising agents, believe 
that more and better publicity should be 
aimed at girls between 15 and 24, pointing out that 
this group is ing up in ignorance of the impor- 
tance of perfume. Yet it has an annual spending 
of £900 million a year and buys about a 
quarter of all cosmetics sold in this country. 
Although the perfuming of cosmetics and toilet 
preparations is continually improving, the industry 
might well consider making greater efforts to 
exploit perfume as such. If manufacturers produce 
good quality perfume at a reasonable price they 
en pi mpm tora aha ities. Of course 
purchase tax hampers sales, on the other hand 
millions of women spend more and more 
on highly taxed cigarettes. 
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Biochemical 


Engineering 
Can Cut Costs 


in Antibiotics Manufacture 


J. F. Thorley, 8.sc.(TECH.), A.M.I.CHEM.E.* and J. J. H. Hastings, M.B.E., M.SC., F.R.I.C.t 


The antibiotics industry is extremely competitive and manufacturers are 


constantly striving to lower production costs. 


Now 


that the micro- 


biologist has made his major contributions it is up to the chemical 
engineer to make economies by improving processing conditions and 


cutting plant and production costs. 
by replacing batch processes with continuous fermentations. 


The biggest savings could be made 


While 


this remains the ideal—if an extremely difficult one to achieve—smaller 
improvements can also contribute worthwhile economies. 


IN A previous article’ published 
in 1955 the first 10 years * of 
antibiotic production were reviewed 
and the essential features of manu- 
facturing techniques were discussed. 

It is appropriate at this stage 
to consider the lines along which 
advances continue to be made or 
examined. 

The microbiologist has already 
supplied his major contributions to 
practice, although there is no doubt 
that fundamental studies on meta- 


* Development Chemical Engineer, and 
+Technical Director, Distillers Co. (Bio- 
chemicals) Ltd. 
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bolism and cell reproduction will 
continue with most of the major 
antibiotic - producing organisms. 
These are unlikely to give rise to 
major changes in equipment or 
method, although they may well 
affect nutritional requirements and 
details of fermentation control. On 
the other hand, new antibiotics 
may well be discovered which will 
not be amenable to the now tradi- 
tional methods of extraction and 
recovery, and will require a new 


Above: Mechanically agitated 20,000 gal. 
fermenters for antibiotic production. 


1969 


path to reach the finished product. 
It may well be that the use of sol- 
vent transfer, adsorption by ion- 
exchange resins, or the precipitation 
of insoluble intermediates, will be 
replaced, for example, by electro- 
phoretic or chromatographic separa- 
tion on a scale not hitherto con- 
templated. 

All stages of antibiotic manu- 
facture still provide a happy hunting 
ground for the chemical engineer. 
This has been recognised by the uni- 
versities, which have now made 
provision for chemical engineers 
interested in biochemical processes. 
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engineer or 


biochemical 
chemical engineer employed in in- 
dustries which utilise the methods 
of biochemists for production pro- 
cesses requires a wide field of know- 
ledge and an extensive vocabulary. 


The 


of the other process 
industries it is sufficient for the 
chemical engineer to know the 
language of his own art and to have 
some acquaintance with the ter- 
minology of the chemist and the 
mechanical engineer. This is not so 
in present-day biochemical factories, 
and the biochemical engineer must 
be acquainted with the ideas of the 
microbiologists, pharmacists and 
pharmacologists, as this field of 
operation is one in which many 
scientists combine to form an in- 
tegrated whole. 


In many 


Biochemical engineering 

The duties of the biochemical 
engineer cover a wide field in an 
expanding industry. It is essential 
that plant design and development 
should keep abreast of develop- 
ments in the use of various materials 
of construction, particularly the 
lesser known materials such as 
plastics. Although development 
work has taken place in the industry, 
often new methods are developed 
for other uses and the chemical 
engineer should be quick to adapt 
such equipment for his own purpose. 


Developments in pumps, valves, 
glands or shafts have in recent 


years had a considerable effect upon 
the ease with which some large- 
scale biochemical processes can be 
carried out. Many of these new 
techniques owe their origin to the 
even newer field of nuclear engineer- 
ing, a science which again makes 
highly critical demands upon exist- 
ing equipment. To some extent 
these two branches of chemical 
engineering have similar require- 
ments in that it is essential that no 
contamination should occur at any 
point of the process equipment. 

In the case of the nuclear en- 
gineer, one of his major problems 
must be to prevent the escape from 
closed systems of “contamination” 
in the form of radioactivity. The 
biochemical engineer of today has 
the task of preventing the entry to 
closed systems of “* contamination,” 
in the form of infecting micro- 
organisms. He must, however, be 
prepared to look forward to the time 
when valuable products may be 
made from deadly organisms in pure 
culture, when his problem will 
become in many respects identical 
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with that of the nuclear engineer. 
In view of the vast sums of money 
that are now being spent on nuclear 
research, it is likely that many of the 
outstanding problems will first be 
solved in the latter field, and the 
biochemical engineer should make 
it his duty to become acquainted 
with these advances wherever he can. 


Economic problems 

In the antibiotics field, which is 
only a part of the complete range 
of biochemical activities, a wide 
range of drugs is now available for 
treatment of a variety of diseases 
and conditions. These may broadly 
be divided into two groups, the 
broad spectrum antibiotics such as 
the tetracyclines and the narrow 
spectrum antibiotics such as peni- 
cillin and streptomycin. It is true 
to say that no drugs have been 
developed recently which have 
achieved the world-wide acclaim 
which was given to penicillin, and 
in view of the range of illnesses 
which can be treated by the 
existing drugs there is less chance 
of similar epoch-making discoveries 
taking place. There is no doubt that 
the antibiotic industry is one in 
which there is intense competition. 
During recent years the price of 
most antibiotic materials has fallen 
substantially, in spite of major 
increases in the cost of labour and 
materials during the same period. 

Other branches of the biochemical 
industry have similar economic 


April, 





a) 


Ion exchange columns and control panei for extraction of streptomycin from 
fermented broth. 


problems. Competition from petro- 
leum chemicals has already seriously 
affected the production of alcohols 
by fermentation and the two fields 
which are likely to remain the 
largely undisputed territory of the 
biochemical industry are the manu- 
facture of potable spirits and anti- 
biotics. In this latter industry it 
is clearly the duty of the chemical 
engineers to ensure that the pro- 
cesses and equipment used are such 
that they yield a maximum amount 
of saleable products in the most 
economical manner. The capital 
investment required for the pro- 
vision of a new antibiotics pro 
gramme is higher than that required 
for a similar venture in many other 
branches of the chemical industry. 
With the increasing use of stainless 
steel, the cost of process equipment 
is extremely high. Large quantities 
of raw materials are required for 
fermentation and as many of these, 
such as molasses and soya meal, are 
imported larger stocks are often 
held than would be required for 
home-produced raw materials, and 
a high capital investment is required 
for this purpose. Other operating 
costs, beside the inevitable main- 
tenance, are the provision of large 
quantities of steam for sterilisation 
of vessels and mashes, compressed 
air for aeration in aerobic fermen- 
tation, electrical energy for agitation 
and cooling water to remove the 
heat produced both by the fermen- 
tation process and by the transfer 
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Vacuum precoat filters continue to be used for the removal of mycelium from antibiotic 


fermentations. 


of mechanical energy from the 
agitators into the medium. 

Most industrial fermentations are 
carried out at present as a batch 
process, and if a look be taken at 
other industries such as petroleum 
it will be seen that in the interest 
of economy and ease of production, 
batch-wise methods are steadily 
being replaced by continuous auto- 
matically controlled processes, the 
optimum production programmes 
being determined by the use of 
computers and linear programming. 
It will be some time before the 
biochemical industry has caught up 
with such techniques, but there are 
obvious advantages to be gained 
by the intelligent application of these 
methods. The chemical engineer 
should aim at devising means by 
which the capital cost of equipment 
can be reduced, the service require- 
ments smoothed out and the plant 
utilisation increased in order to 
reduce the overall manufacturing 
cost. Looking into the future of 
any such complicated science is 
difficult and may be considered to be 
a hazardous occupation. In a short 
while new methods or processes 
may be developed which may 
change the entire position overnight. 
Such changes are likely to be change 
of emphasis rather than of general 
principle. It appears useful to 
survey the present position of two 
of the main problems, agitation 
aeration and continuous fermen- 
tation, and to visualise the lines 
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along which development is likely 
to occur in the future. 


Air sterilisation 

In the previous review in this 
journal® an outline was given of the 
methods used for sterilising the air 
in antibiotic fermentation. Since 
this review was given there has been 
little progress in this field and scrub- 
bing by carbon or slag wool beds is 
still accepted as the current pro- 
cedure. Recently, however, so-called 
absolute paper filters have been 
developed by various manufacturers. 
These are claimed to be 99°95°, 
efficient as measured by the Methy- 
lene Blue Test B.S.S. 2831/1957. 
Although this order of efficiency 
is probably sufficient for the supply 
of air into certain sterile atmos- 
pheres, it is not generally considered 
to be good enough for a fermenta- 
tion where large volumes of air are 
blown into the fermenter for say 
200 hr. This type of filter has the 
advantage that the pressure drop 
is only of the order of 1 in. w.g., 
and 250 c.f.m. per sq. ft. of filter 
area can be obtained as a normal 
flow rate. A further development 
of this type of filter may provide a 
method suitable for fermentation, 
and if this can be done the outlet 
pressure of the air compression 
system will be considerably reduced, 
with substantial saving in power 
requirements. Elsworth et al.* have 
developed a method of sterilising 
air by heat in a unit having a 
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capacity of 1,700 litres per min. 
Using this equipment it was shown 
that the survival rate of spores was 
less than 1 in 5 million. Although 
economically it is unlikely that such 
methods can be used generally on a 
large scale, there may be special 
fermentations with minimal air 
demands where the additional in- 
surance is well worth while. The 
technique is of continuing interest 
and shows the high degree of sterility 
which is regarded as desirable in 
pure culture antibiotic fermenta- 
tions. 


Oxygen 

Nearly all the important industrial 
fermentations follow a common 
technique. The sterile nutrient 
solution is placed in a deep vessel of 
up to 20,000 gal. capacity and 
inoculated with the micro-organisms. 
This mash is then aerated by forcing 
air into the base of the vessel through 
some form of sparger, and often 
mechanical agitation is provided to 
improve the distribution of the air 
throughout the suspension. For the 
fermentation to proceed it is essen- 
tial that the micro-organism is 
supplied constantly with oxygen. 

Theoretically this may reach the 
organism in two ways. Firstly by 
a series of diffusion stages in which 
the oxygen dissolves into the water 
and diffuses through the cell walls, 
and secondly by direct contact 
between the air bubbles and the 
cell walls. It is generally accepted 
that most of the oxygen reaches the 
cells by the diffusion process, and 
in fact Chain et al.4 have demon- 
strated that only dissolved oxygen 
can be utilised by selected micro- 
organisms. There is some evidence 
by Bartholomew et al.‘ that oxygen 
transfer can occur when the cells 
are in momentary contact with the 
gas-filled interface. Oxygen is only 
slightly soluble in water and for this 
reason forms only a small reservoir 
in solution. This reservoir is 
depleted by a respiring organism 
and it is necessary to replace con- 
sumed oxygen by some efficient and 
continuous process. It is usually 
accepted that the absorption of 
oxygen by micro-organisms in a 
nutrient solution is a special case of 
absorption with the liquid film 
controlling the rate. It is thought 
that the cell wall offers negligible 
resistance, and in support of this 
theory it has been shown that above 
a certain critical oxygen concen- 
tration the uptake of oxygen by 
micro-organisms is independent of 
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the oxygen concentration in the 
liquid. This has been reported 
by Finn,’ who summarised his 
evidence mainly with respect to 
single cells. In a submerged mould 
fermentation there is a likelihood 
that large clumps of mycelium may 
occur and these may cause some 
resistance to the diffusion of oxygen. 
Little information is available on 
the degree of agitation required to 
disperse these clumps, but it is 
usually held that the agitation 
required to maintain maximum rate 
of oxygen solution will also prevent 
clumps from forming. 

Several methods have been 
developed for a determination of the 
overall mass transfer coefficient. 
The sulphite method developed by 
Cooper et al. measures rate of 
diffusion of oxygen into water, but 
can only be applied to fermen- 
tation processes with caution be- 
cause of the differences in the 
physical system. It does, however, 
offer a convenient method of com- 
paring the aeration efficiency of 
different fermentation equipment. 
An alternative method is the use of 
the polarograph. This has been 
developed by Chain et al.,* but 
again there are disadvantages in 
practice. Further developments 
by Bartholomew et al.,* and Ber- 
man et al.? have suggested methods 
to overcome some of these diffi- 
culties. Although this theory is 
conveniently simple, it is thought 
by many workers that the diffusion 
of oxygen into the culture is not so 
straightforward, and considerable 
work is still necessary before a 
complete theory can be proposed. 

To ensure that oxygen is thorough- 
ly distributed in the system, mech- 
anical agitation is usually applied 
in deep fermentations. This agita- 
tion disperses the air into small 
bubbles, thus increasing the inter- 
facial area. Secondly the agitation 
lengthens the bubble paths and 
hence thé contact time in the 
liquid, and thirdly the clumps of 
mycelium are broken down. In 
general fermentation processes it 
has become standard practice to use 
an air sparger situated at the 
bottom of the vessel with an agitator 
a short distance above it. The 
dimensions of such a vessel are 
shown in Fig. 1. There are many 
types of sparger in common use, 
a rather novel type being a dia- 
phragm sparger in which a pierced 
rubber diaphragm is held around its 
head to a perforated backing plate, 
the pressure of the air through the 
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backing plate causing the diaphragm 
to expand so that the air emerges 
in many streams of small bubbles. 
This type of sparger has the advan- 
tage of a sintered glass sparger, 
while the elasticity of the diaphragm 
prevents blockage due to mycelial 
growth. The most common type 
of sparger may even consist of a 
single open end or alternatively 
a ring or branched pipe with holes 
drilled in its surface. In practice it is 
found that whilst the design of the 
sparger is important with small 
vessels, there is considerable latitude 
of design for satisfactory aeration in 
large industrial fermenters. 

The turbo mixer type of agitator 
as shown in Fig. 1 is probably the 
commonest in use today, other types 
being an inclined blade with plates 
at 45°, or paddle type agitators 
where only mild agitation is re- 
quired. With the turbo mixer it is 
usual for the fermenter to be 
designed for fully baffled conditions 
as shown in Fig. 1. Because of the 
high cost of compressed air and 
mechanical agitation, it is important 
to make the best possible use of 
these two services. 

The power released by the air 
contributes very substantially to the 
agitation of the medium, but power 
input via the agitator can usually be 
demonstrated to be the more econo- 
mic approach. The degree of agita- 
tion is usually quoted in terms of 
horse-power input, and this may 
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well be a reliable method, providing 
that design gives a good distribution 
of turbulent motion within the 
vessel. The correlation of power 
input and mixing efficiency is, how- 
ever, open to doubt and it is not con- 
sidered that this is the entire story. 
It is possible to obtain much the 
same results from the fermentation 
with several combinations of aera- 
tion and mechanical agitation. As 
the costs of these services are 
different the choice of a combina- 
tion for any particular fermenta- 
tion is obviously determined by 
economics. Studies have shown that 
for penicillin fermentations there is 
a minimum air rate for any given 
shaft power input below which the 
yield falls away sharply. If the 
agitator output is increased then 
the minimum air rate decreases to a 
new limit. These conditions, when 
applied to a particular fermentation, 
usually indicate that the total cost 
of aeration and agitation passes 
through a minimum value which is 
then related to the yield in the 
fermenter, and allows the optimum 
conditions to be selected. 


CONTINUOUS FERMENTATION 
PROCESSING 


At present most fermentation 
processes are still carried out as 
batch operations. A continuous pro- 
cess where the material containing 
the necessary growth substance is fed 
continuously into the vessel and the 
desired products continuously with- 
drawn at the same rate, has many 
potential advantages, the first of 
which isreductionin non-operational 
time. The output of a fermenter 
‘an be increased in direct proportion 
to the change in plant utilisation, 
and the operations of emptying, 
cleaning, sterilising and recharging 
a batch fermenter are all a dead loss 
for the manufacturer. 

A second factor is that greater 
uniformity of product should result 
from continuous operation, with 
the further advantage that higher 
efficiency of product recovery is 
likely to be achieved with a constant 
feed, particularly if this recovery 
can also be carried out on a con- 
tinuous basis. 

A further advantage of continuous 
processing is the steady rate of 
demand on services, which means 
that the boiler house and air com- 
pression equipment can be smaller 
per unit of fermenter capacity, and 
that no extra charges are incurred 
by high peak electrical load con- 
ditions. 
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Continuous processing has already 
been successfully applied to the 
yeast fermentation industry and to 
certain types of industrial alcohol 
fermentations. There are certain 
disadvantages which have restricted 
the use of such processing in the 
manufacture of antibiotics. These 
include the serious dislocation caused 
by a breakdown of the fermenta- 
tion, the high standard of plant 
construction and control necessary 
to ensure that such a breakdown 
does not occur, but chiefly the com- 
plexity of the biochemical processes 
involved. At the moment a know- 
ledge of these processes has not 
advanced to the stage where it can 
be shown that a continuous process 
will necessarily provide a_ higher 
output of desired product. The use 
of continuous processing depends 
entirely upon the economic advan- 
tages to be gained, and these are 
likely to be greatest where a large 
volume of production is required. 
Several antibiotic fermentations, 
although technically — significant, 
would not benefit greatly from 
continuous control, as the quantity 
of product required for sale is 
small in terms of weight and not 
likely to increase appreciably in 
the future. Although some improve- 
ment may be possible in the produc- 
tion of these materials by continuous 
methods, obviously it is a greater 
economy that efforts should be 
directed at materials like penicillin 


where the present-day volume of 


production is large enough to justify 
the development work required. 
Continuous fermentations may 


be carried out in one or a series of 


vessels with or without recycling 
part of the product. The control 


of the unit may be based on one of 


two methods. In the first the 
throughput rate is maintained at a 
constant value. The concentration 
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of cells and other products is then 
dependent upon this throughput 
rate and other variables such as the 
nutrient concentration. In the 
second method the cell concentra- 
tion is maintained at a constant 
level to give a predetermined value 
of output. In practice the second 
system is more difficult to establish 
and is mainly employed as a research 
tool. 

As an interim measure, 
continuous operation may have some 
advantages. In this method a 
fraction of the fermenter contents 
is removed at regular intervals and 
replaced by an equal volume of new 
culture medium. 
continuous fermentation have been 
covered by Ricica® and more 
generally at a symposium held in 
Prague in June 1958,!" of which the 
Ricica paper formed a part. 


semi- 


Theoretical background 

There have been several attempts 
to formulate a suitable theoretical 
background for continuous fer- 
mentation. The simplest case for 
such treatment is where the growth 
rate is controlled by the concen- 
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These aspects of 


tration of a single limiting nutrient. 
Monod! and Novick and Szilard'* 
developed basic theories for these 
conditions. 

Golle'® developed a_ theoretical 
method for the system in which the 
growth rate is assumed to be 
independent of the concentration, 
and Maxon" later reviewed these 
papers and extended them to cover 
multi-vessel systems, recycling, and 
fermentations in which intermediate 
metabolites are required. Herbert 
et al. also developed this approach, 
using it to calculate the increased 
output which can be obtained from 
a continuous operation. Such 
theories, which are the only ones to 
have been thoroughly developed, 
are applicable to fermentations 
such as the growth of bacteria or 
yeast in a homogenised mash, the 
growth rate being dependent upon 
the concentration of a single nutrient. 

In 1950 Monod" derived a 
relationship to define the steady 
state conditions which exist in a 
continuous fermenter and the rate 
of turnover which can be achieved 
with such a system. The important 
characteristics of a fermenter are 
the output rate of cells per unit of 
fermenter capacity and the efficiency 
of utilisation of the nutrient medium. 
With regard to cell output, Herbert'® 
has given comparisons of continuous 
and batch production and has found 
that for typical values of the 
variables involved, a continuous 
fermenter can have a cell output 
between 4 and 12 times the output 
of a batch fermenter of comparable 
size. 

Theoretical study of the efficiency 
of utilisation of a limiting substrate 
in continuous fermentation com- 
pared with an equivalent batch 
process has shown that the ratio is 
always less than unity, but for 
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the oxygen concentration in the 
liquid. This has been reported 
by Finn,’ who summarised his 
evidence mainly with respect to 
single cells. In a submerged mould 
fermentation there is a likelihood 
that large clumps of mycelium may 
occur and these may cause some 
resistance to the diffusion of oxygen. 
Little information is available on 
the degree of agitation required to 
disperse these clumps, but it is 
usually held that the agitation 
required to maintain maximum rate 
of oxygen solution will also prevent 
clumps from forming. 

Several methods have been 
developed for a determination of the 
overall mass transfer coefficient. 
The sulphite method developed by 
Cooper et al.® measures rate of 
diffusion of oxygen into water, but 
can only be applied to fermen- 
tation processes with caution be- 
cause of the differences in_ the 
physical system. It does, however, 
offer a convenient method of com- 
paring the aeration efficiency of 
different fermentation equipment. 
An alternative method is the use of 
the polarograph. This has been 
developed by Chain et al.,* but 
again there are disadvantages in 
practice. Further developments 
by Bartholomew et al.,* and Ber- 
man et al.’ have suggested methods 
to overcome some of these diffi- 
culties. Although this theory is 
conveniently simple, it is thought 
by many workers that the diffusion 
of oxygen into the culture is not so 
straightforward, and considerable 
work is still necessary before a 
complete theory can be proposed. 

To ensure that oxygen is thorough- 
ly distributed in the system, mech- 
anical agitation is usually applied 
in deep fermentations. This agita- 
tion disperses the air into small 
bubbles, thus increasing the inter- 
facial area. Secondly the agitation 
lengthens the bubble paths and 
hence thé contact time in_ the 
liquid, and thirdly the clumps of 
mycelium are broken down. In 
general fermentation processes it 
has become standard practice to use 
an air sparger situated at the 
bottom of the vessel with an agitator 
a short distance above it. The 
dimensions of such a vessel are 
shown in Fig. 1. There are many 
types of sparger in common use, 
a rather novel type being a dia- 
phragm sparger in which a pierced 
rubber diaphragm is held around its 
head to a perforated backing plate, 
the pressure of the air through the 
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backing plate causing the diaphragm 
to expand so that the air emerges 
in many streams of small bubbles. 
This type of sparger has the advan- 
tage of a sintered glass sparger, 
while the elasticity of the diaphragm 
prevents blockage due to mycelial 
growth. The most common type 
of sparger may even consist of a 
single open end or alternatively 
a ring or branched pipe with holes 
drilled in its surface. In practice it is 
found that whilst the design of the 
sparger is important with small 
vessels, there is considerable latitude 
of design for satisfactory aeration in 
large industrial fermenters. 

The turbo mixer type of agitator 
as shown in Fig. 1 is probably the 
commonest in use today, other types 
being an inclined blade with plates 
at 45°, or paddle type agitators 
where only mild agitation is re- 
quired. With the turbo mixer it is 
usual for the fermenter to be 
designed for fully baffled conditions 
as shown in Fig. 1. Because of the 
high cost of compressed air and 
mechanical agitation, it is important 
to make the best possible use of 
these two services. 

The power released by the air 
contributes very substantially to the 
agitation of the medium, but power 
input via the agitator can usually be 
demonstrated to be the more econo- 
mic approach. The degree of agita- 
tion is usually quoted in terms of 
horse-power input, and this may 
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well be a reliable method, providing 
that design gives a good distribution 
of turbulent motion within the 
vessel. The correlation of power 
input and mixing efficiency is, how- 
ever, open to doubt and it is not con- 
sidered that this is the entire story. 
It is possible to obtain much the 
same results from the fermentation 
with several combinations of aera- 
tion and mechanical agitation. As 
the costs of these services are 
different the choice of a combina- 
tion for any particular fermenta- 
tion is obviously determined by 
economics. Studies have shown that 
for penicillin fermentations there is 
a minimum air rate for any given 
shaft power input below which the 
yield falls away sharply. If the 
agitator output is increased then 
the minimum air rate decreases to a 
new limit. These conditions, when 
applied to a particular fermentation, 
usually indicate that the total cost 
of aeration and agitation passes 
through a minimum value which is 
then related to the yield in the 
fermenter, and allows the optimum 
conditions to be selected. 


CONTINUOUS FERMENTATION 
PROCESSING 


At present most fermentation 
processes are still carried out as 
batch operations. A continuous pro- 
cess where the material containing 
the necessary growth substance is fed 
continuously into the vessel and the 
desired products continuously with- 
drawn at the same rate, has many 
potential advantages, the first of 
which is reductionin non-operational 
time. The output of a fermenter 
can be increased in direct proportion 
to the change in plant utilisation, 
and the operations of emptying, 
cleaning, sterilising and recharging 
a batch fermenter are all a dead loss 
for the manufacturer. 

A second factor is that greater 
uniformity of product should result 
from continuous operation, with 
the further advantage that higher 
efficiency of product recovery is 
likely to be achieved with a constant 
feed, particularly if this recovery 
can also be carried out on a con- 
tinuous basis. 

A further advantage of continuous 
processing is the steady rate of 
demand on services, which means 
that the boiler house and air com- 
pression equipment can be smaller 
per unit of fermenter capacity, and 
that no extra charges are incurred 
by high peak electrical load con- 
ditions. 
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Continuous processing has already 
been successfully applied to the 
yeast fermentation industry and to 
certain types of industrial alcohol 
fermentations. There are certain 
disadvantages which have restricted 
the use of such processing in the 
manufacture of antibiotics. These 
include the serious dislocation caused 
by a breakdown of the fermenta- 
tion, the high standard of plant 
construction and control necessary 
to ensure that such a breakdown 
does not occur, but chiefly the com- 
plexity of the biochemical processes 
involved. At the moment a know- 
ledge of these processes has not 
advanced to the stage where it can 
be shown that a continuous process 
will necessarily provide a higher 
output of desired product. The use 
of continuous processing depends 
entirely upon the economic advan- 
tages to be gained, and these are 
likely to be greatest where a large 
volume of production is required. 
Several antibiotic fermentations, 
although technically — significant, 
would not benefit greatly from 
continuous control, as the quantity 
of product required for sale is 
small in terms of weight and not 
likely to inerease appreciably in 
the future. Although some improve- 
ment may be possible in the produc- 
tion of these materials by continuous 
methods, obviously it is a greater 
economy that efforts should be 
directed at materials like penicillin 
where the present-day volume of 
production is large enough to justify 
the development work required. 

Continuous fermentations may 
be carried out in one or a series of 
vessels with or without recycling 
part of the product. The control 
of the unit may be based on one of 
two methods. In the first the 
throughput rate is maintained at a 
constant value. The concentration 
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of cells and other products is then 
dependent upon this throughput 
rate and other variables such as the 
nutrient concentration. In the 
second method the cell concentra- 
tion is maintained at a constant 
level to give a predetermined value 
of output. In practice the second 
system is more difficult to establish 
and is mainly employed as a research 
tool. 

As an interim measure, semi- 
continuous operation may have some 
advantages. In this method a 
fraction of the fermenter contents 
is removed at regular intervals and 
replaced by an equal volume of new 
culture medium. These aspects of 
continuous fermentation have been 
covered by Ricica® and more 
generally at a symposium held in 
Prague in June 1958,!" of which the 
Ricica paper formed a part. 


Theoretical background 

There have been several attempts 
to formulate a suitable theoretical 
background for continuous fer- 
mentation. The simplest case for 
such treatment is where the growth 
rate is controlled by the concen- 
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tration of a single limiting nutrient. 
Monod! and Novick and Szilard' 
developed basic theories for these 
conditions. 

Golle™ developed a_ theoretical 
method for the system in which the 
growth rate is assumed to be 
independent of the concentration, 
and Maxon!‘ later reviewed these 
papers and extended them to cover 
multi-vessel systems, recycling, and 
fermentations in which intermediate 
metabolites are required. Herbert 
et al. also developed this approach, 
using it to calculate the increased 
output which can be obtained from 
a continuous operation. Such 
theories, which are the only ones to 
have been thoroughly developed, 
are applicable to fermentations 
such as the growth of bacteria or 
yeast in a homogenised mash, the 
growth rate being dependent upon 
the concentration of a single nutrient. 

In 1950 Monod! derived a 
relationship to define the steady 
state conditions which exist in a 
continuous fermenter and the rate 
of turnover which can be achieved 
with such a system. The important 
characteristics of a fermenter are 
the output rate of cells per unit of 
fermenter capacity and the efficiency 
of utilisation of the nutrient medium. 
With regard to cell output, Herbert"® 
has given comparisons of continuous 
and batch production and has found 
that for typical values of the 
variables involved, a continuous 
fermenter can have a cell output 
between 4 and 12 times the output 
of a batch fermenter of comparable 
size. 

Theoretical study of the efficiency 
of utilisation of a limiting substrate 
in continuous fermentation com- 
pared with an equivalent batch 
process has shown that the ratio is 
always less than unity, but for 
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typical examples it is found that a 
value of over 0°9 is common. A 
lower efficiency of this order there- 
fore only becomes of major impor- 
tance where the nutrient cost forms 
a very high proportion of the total 
manufacturing cost, as for example 
some intermediate biological con- 
versions of steroids. 

Unfortunately many biochemical 
processes are not as simple as those 
taken as the basis of such an 
analysis. Some of the relationships 
which have been regarded as con- 
stant are not in fact true constants, 
the metabolic behaviour of the 
organisms being dependent upon 
such things as the dilution rates or 
the growth rates in the system. 
Toxic metabolic products may 
become over-controlling factors, for 
example, the inhibiting effect of 
aleohol concentration in yeast fer- 
mentations. Insufficient oxygen 
concentration may limit growth in 
aerobic fermentations and under 
such conditions several metabolic 
processes may occur simultaneously. 
A further complicating factor is the 
fact that many of the raw materials 
used as nutrients for fermentations 
are complex mixtures of different 
carbon and nitrogen compounds, 
varying in their suitability as meta- 
bolites. These more complicated 
fermentation conditions probably 
require multi-vessel continuous fer- 
mentation plant, so that residence 
time, dilution rate and nutrient 
concentration in each section are 
the optimum to enable the different 
metabolic processes to proceed as 
desired and the various materials 
present in the nutrient to be used 
to the best advantage. 

Work in this field has been 
reported by Alshalter et al.'* and 
Ruff et al.” and Ericsson.'* 

Brown’ has shown that, using 
Streptomyces griseus, the yield of 
streptomycin from a_ single-stage 
continuous process can approach 
that of a batch culture. Other 
workers have been less successful 
and have found considerable evi- 
dence of mutation of the organism 
to non-streptomycin producing 
strains. 

For some years this problem of 
mutation received considerable pro- 
minence, but in spite of the example 
quoted it is now not considered to 
be so outstandingly important as 
was originally expected. A new 
mutant will only become a large 
fraction of the total cell concen- 
tration if it can grow more rapidly 
in the medium than the original 
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organisms, and in this case the 
mutant will eventually completely 
replace the original strain. Unless 
the mutant lacks some desired 
quality or has a lower power to 
produce the fermentation product, 
this may in fact be a valuable 
change, as the dilution rate and 
hence fermenter output can be 
adjusted to suit the new organism. 
Obviously the system that can use 
a high dilution rate has the best 
chance of remaining free of con- 
tamination or mutation. The 
situation is more complicated where 
the nutrient contains several feed 
sources, as it is possible that a 
mutant may be able to metabolise 
fractions of the substrate not 
available to the original organism. 

It will be plain even from this 
brief treatment of the dynamics of 
this type of process that control 
of many variables is essential in 
order to attain the optimum con- 
ditions and therefore give the most 
economic product. Whereas manual 
control gives tolerably good results 
in a batch fermentation, it is unlikely 
that this could be the case with 
continuous processes. It is clearly 
necessary to monitor continuously 
such variables as pH, temperature, 
feed concentration and dilution 
rate, as these variables will con- 
siderably alter the yield obtained 
from fermentation. Another im- 
portant consideration is that of 
foam control. It is well known that 
under some conditions fermentation 
tends to form a stable foam which 
is a serious embarrassment. In any 
continuous plans it may be necessary 
to employ a system which will detect 
foaming and immediately add a 
quantity of anti-foam agent. Such 
a system has been described on 
pilot scale by Bartholomew®® and 
is in some cases employed in full- 
scale batch fermentations. 


pH control problems 

pH control still presents some 
problems. Until recently it has not 
been possible to obtain electrodes 
which will stand sterilisation tem- 
peratures and give reliable results. 
It is also important that the cells 
and debris present in the fermented 
mash do not cause trouble at the 
salt bridge of the electrode. The 
location of the pH electrode assem- 
bly is of the utmost importance. 
A location in an external pipe 
system has some advantages in that 
it is possible to sterilise the equip- 
ment by chemical means, and also 
in the event of electrode failure it is 
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a simple matter to shut off this side 
stream and to replace the broken 
electrode. It is uncertain, however, 
whether chemical sterilisation can 
always be accepted on the larger 
scale, and this system introduces 
some difficulties in control when the 
pH is changing rapidly, due to the 
delay which is introduced by the 
system lag. It would be preferable 
to have electrodes which are im- 
mersed in the body of the fermenter, 
but again there are many engineering 
problems to be solved before a 
reliable system is evolved. Physical 
variables such as temperature and 
air flow are easily controllable by 
methods well established in the 
chemical and engineering industry. 

The problem of controlling 
nutrient concentration continuously 
can present some difficulties, but 
there are several methods available 
which offer possibilities of develop- 
ment although the design of suitable 
instruments may be one of the 
difficult features of this problem. 
It may be possible to use specific 
gravity, optical rotation or infra- 
red spectroscopic analysis. Recently 
a very practicable technical in- 
strument for auto-analysis has been 
developed in the United States, and 
several of these units are already 
in industrial use in this country. 
Successive liquid samples are fed 
through the unit at a very high rate, 
being separated by controlled air 
or gas bubbles. End-points are 
determined colorimetrically or by 
other physico-chemical methods, 
and it is therefore possible to follow 
quite closely any rapid changes in 
the process under observation. 

It is a strong point in favour of 
continuous fermentation that the 
process is largely self-balancing 
when a steady state has been 
established. Nevertheless, it is an 
advantage to have rapid and 
accurate control instruments in 
arriving at the desired steady state, 
and for detecting any unexpected 
deviation from normal behaviour. 

It can be seen from this discussion 
that before embarking on extensive 
research on any particular con- 
tinuous fermentation, a_ careful 
assessment of the possible economic 
advantage should be made. In some 
cases it can already be seen that 
even if the maximum possible 
advantage is achieved in changing 
from batch to continuous fermen- 
tation, the improvement is. still 
not enough to defend fermentation 
from competing synthetic processes. 

(Concluded on page 155) 
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Pharmaceutical Dispersions of 


Solids in Liquids 
A GUIDE TO THEIR FORMULATION 


By David Jack,” B.sc., F.P.S., A.R.LC. 


The author sets out some of the principles which have been found in 
practice to be important in formulating pharmaceutical suspensions. 
Theoretical arguments have been kept to a minimum in an endeavour 
to provide a simple and reliable guide to the formulation of suspensions 


MANY pharmaceutical preparations 
consist of suspensions of solids in 
liquids. Nevertheless, the principles 
governing the formulation of such 
suspensions have received very little 
attention in pharmaceutical litera- 
ture. Most pharmacists are familiar 
with preparations which sediment 
on standing and in which the solid 
is difficult to redisperse by shaking. 
This situation is usually met by 
decreasing the particle size of the 
dispersed solid and by making the 
vehicle more viscous. While these 
measures always delay sedimen- 
tation, in time the end-result is 
usually worse than before, since, 
after sedimentation, the solid is even 
more difficult to redisperse by 
shaking. In extemporaneous dis- 
pensing this is seldom serious, but 
commercial products of this kind 
would be virtually unsaleable. 
Accordingly, it was felt desirabie 
to record some of the principles 
which have been found in practice 
to be important in formulating 
pharmaceutical suspensions. In 
this discussion, theoretical argu- 
ments have been kept to the mini- 
mum required to rationalise the 
subject in order to avoid losing 
practical aspects in too much detail. 
As a result, it may be that over- 
simplifications have been made, but 
it is believed that the arguments 
given provide a simple and reliable 
guide to the formulation of sus- 
pensions of solids in liquids. Detailed 
treatment of solid/liquid systems 
may be found in reference works.': * 


Wetting 

Many solids such as procaine 
penicillin, most sulphonamides, 
steroids, etc., do not wet spon- 
taneously when shaken with water. 
Usually, if the solid is finely divided, 
it separates to the surface as a 
substantially unwetted mass fre- 

* Head of Laboratory Services, Smith 
Kline and French Laboratories Ltd. 
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of solids in liquids. 


quently entrapping air to form a 
solid-stabilised foam. Since wetting 
is replacement of solid-air interfaces 
by solid-liquid interfaces, for a 
solid to wet spontaneously in a 
liquid it is necessary for the solid- 
liquid interfacial energy to be 
less than the solid-air interfacial 
energy, 7.e. E,, >E,,,. Conversely, 
if E,,<E,,, the solid will not 
wet spontaneously in the liquid. 
When a water-soluble wetting agent 
is added to a mixture of one of the 
above solids and water, E,, is 
reduced and wetting occurs. 


Deflocculated systems 

When excess water-soluble sur- 
face active agent is added to a 
mixture of a poorly-wetted, finely- 
divided solid and water, wetting 
occurs and the solid 1s dispersed as 
single particles in the liquid. This 
may be checked by microscopic 
examination of the suspension. 
When such a suspension is allowed 
to stand, sedimentation occurs 
slowly, but the particles pack very 
closely to form a sludge which is 
difficult to redisperse by shaking. 

This generalisation may be 
checked by adding about 0°5°% 
of Tween 80 to a 10°, w/v suspen- 
tion of sulphadimidine in water. 
Without the wetting agent, most 
of the solid separates to the surface 
of the mixture even after shaking. 
After adding the wetting agent, a 
close-packed sediment is formed 
when the suspension is allowed to 
stand. 

A system in which the particles 
are dispersed as individuals is said 
to be deflocculated and the close- 
packing on sedimentation is called 
“claying.” The latter name is 
derived from the fact that clay was 
formed by sedimentation of a de- 
flocculated suspension. Provided 
the particles are not colloidal, de- 
flocculated systems exhibit the 
following general characteristics. 
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1. Slow sedimentation, usualiy with 
formation of a cloudy super- 
natant fluid due to the presence 
of fine, deflocculated particles. 


2. When sedimentation is complete, 
the sedimentation bulk is small 
and the sediment is difficult to 
redisperse. 

3. The viscosity is substantially 
Newtonian, provided the con- 
centration of solids is not too 
high (less than about 30% w/v.) 


Flocculated systems 

Consider a hypothetical  solid- 
liquid system in which E,,> 
E,,. but in which E,, is still 
significantly high. The solid wets 
but the system arranges itself to a 
minimum free energy state. Clearly, 
for a given system, the total free 
energy may be reduced by reducing 
the solid-liquid interfactial area, 
This is accomplished by the solid 
particles adhering to each other to 
form agglomerates, thereby replac- 
ing some part of the solid-liquid 
interface with solid-solid interface. 

Because of the agglomeration, the 
average particle size of the system is 
large compared to the individual 
particles so that sedimentation 
occurs rapidly. However, the 
agglomerates pack loosely so that 
the sedimentation bulk is large and 
redispersion is easy. A system of 
this type is said to be floeculated, 
the agglomerates of particles being 
called floccules. 

Flocculated systems exhibit the 
following general properties. 


1. Rapid sedimentation with for- 
mation of a clear supernatant 
fluid. 

2. When sedimentation is complete, 
the sedimentation bulk is great. 
redispersion is easy. 

3. Non-Newtonian viscosity, the 
apparent viscosity being greater 
with increasing flocculation. 
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Flocculated systems may be 
demonstrated by repeating the 
experiment described previously for 
an aqueous suspension of sulpha- 
dimidine varying the concentration 
of Tween 80 from 0°0 to about 0°1°%, 
when, with increasing concentration 
of Tween, a progressive defloccula- 
tion will be observed giving de- 
creasing sedimentation bulks and 
increasing difficulty of redispersion. 


Generalisations 

1. If E,, <E,,. the solid does not 
wet spontaneously. 

2. If E,, >E,, % 0, the solid wets 
and is deflocculated. 
If E,, >E,, >0, the solid wets 
and is flocculated. 


Further considerations of 
deflocculation and flocculation 

In considering flocculated and 
deflocculated systems, the difference 
in behaviour has been explained on 
the basis of differences in inter- 
facial energies. Although this simple 
concept is helpful in rationalising 
the behaviour of these systems in 
an easy way, a further consideration 
is the presence of an energy barrier 
at the solid surface which prevents 
adhesion of the particles. The 
barriers consists of two factors. 
Firstly, surface electrical charges 
resulting from adsorption of surface 
active agent or ions at the surface 
and which prevent adhesion of 
particles by electrostatic repulsion. 
Secondly, the solid surface becomes 
solvated, the solvated sheath keep- 
ing the particles apart mechanically. 
Flocculating agents may act by 
decreasing the surface charges or the 
degree of solvation, or both, thus 
allowing adhesion of the particles. 
The adhesive forces prevent close- 
packing on sedimentation by the 
floccules adhering and thus forming 
a loose sediment of some mechanical 
rigidity so that further sedimen- 
tation does not occur. The adhesive 
forces are also the source of the 
increased viscosity. 


Practical formulation of suspensions 

The following characteristics are 
required in a satisfactory pharma- 
ceutical suspension. 


1. The sediment 
dispersed by shaking. 
sedimentation bulk 
desired. 

The dispersed solid must remain 
suspended long enough for an 
accurate dose to be withdrawn. 
The suspension must flow readily. 


must be easily 
A large 
is usually 
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Treatment of solids which are poorly 
wetted or highly flocculated 


With solids which are naturally 
poorly wetted or highly flocculated 
in the selected vehicle, it is usually 
easy to obtain the above charac- 
teristics. Easy dispersion is assured 
by controlling the input of wetting 
agent and the particle size (surface 
area) of the solid to obtain a con- 
trolled degree of flocculation in the 
finished suspension. In _ general, 
fine particles and low concentration 
of wetting agent give a large sedi- 
mentation bulk. One must beware 
of producing too great flocculation 
because of the danger of formation 
of thixotropic or pseudoplastic- 
systems. Even if the preparation 
flows readily, air is often entrapped 
when a highly flocculated suspension 
is shaken and the product becomes 
unsightly. 

Adequate suspension of the solid 
is obtained by adjusting the viscosity 
of the vehicle. In aqueous systems 
this is usually done by addition of 
hydrophilic colloids such as sodium 
carboxymethyl-cellulose, | methyl- 
cellulose, sodium alginate, acacia, 
tragacanth, ete. Since most sub- 
stances of this type have some 
surface active properties, it is 
advisable to titrate the solid with 
wetting agent in presence of the 
selected suspending agent because 
subsequent addition of suspending 
agent may alter the degree of 
flocculation in the finished prepara- 
tion. 

Aqueous suspensions of procaine 
penicillin or other sparingly-soluble 
penicillin salts, and of cortisone or 
other steroid hormones, are typical 
examples of products formulated 
on the above principles. 

In formulating products of this 
type for injection, it is essential that 
the solid be completely wetted. 
Unwetted fine particles may build 
up on the tip of the hypodermic 
needle when the suspension is being 
drawn into the syringe or jam in 
the needle when injection is attemp- 
ted. Lubrication of hypodermic 
syringes with silicone fluids or other 
oils may also introduce a complica- 
tion with suspensions of low-surface- 
energy solids. It has been explained 
that in order to obtain an acceptable 
pharmaceutical suspension a certain 
degree of flocculation is essential 
and that this in turn results from a 
system in which E,, >0. When 
such a suspension is placed in a 
silicone-lubricated syringe, the solid 
may be preferentially wetted by the 
silicone (since silicones have low 
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surface energy and Essiticone * 0) 
and stick to the side of the syringe. 
When injection is attempted the 
plunger “freezes” in the barrel. 
This problem may be overcome 
either by adding more wetting agent 
to the suspension so the E, , 0, 
but clearly this would produce a 
suspension which could not be 
stored without “ claying ~; or more 
satisfactorily, by not using lubrica- 
ted syringes. An emulsion of a 
solid/oil dispersion in water might 
also be satisfactory, but to the 
author’s knowledge this has not 
been tried. 

Suspensions of this type are 
usually packed in silicone-treated 
vials if the active ingredient is at all 
expensive, to ensure that nearly all 
of the product may be withdrawn. 
In order to obtain rapid drainage 
of suspension from the silicone sur- 
face, the surface energy of the 
suspension should be as high as 
possible, but for clean drainage 
complete wetting is necessary. The 
apparent anomaly between these 
conditions and the behaviour of 
such a suspension in lubricated 
syringes may be explained by the 
fact that silicones used for treating 
vials form solid films when “* cured ” 
by heating, whereas silicones used 
for lubricating syringes are selected 
because of their heat stability and 
so remain fluid even after sterilisa- 
tion by heat. 

Calamine Lotion B.P. 1948 is an 
example of a highly flocculated 
system which, because of the high 
specific gravity of the solid ingre- 
dients, sediments vary rapidly. In 
the B.P.1953 bentonite was added to 
give the vehicle some rigidity, so 
that the calamine and zine oxide 
are supported mechanically but the 
end-product is often thixotropic. 
In the B.P.1958, the system is made 
fluid by addition of sodium citrate 
which causes some deflocculation.* 
Electrolytes such as sodium citrate 
or sodium hexametaphosphate may 
bring about deflocculation by ad- 
sorption of the anion resulting in 
increased surface change and 
probably increased hydration of the 
solid surface. Deflocculation of the 
calamine and zine oxide could also 
have been achieved with a water- 
soluble wetting agent.‘ ° 

In oils, polar solids usually pro- 
duce flocculated suspensions which 
may be deflocculated and rendered 
fluid with oil-soluble wetting agents. 
For example, in chocolate manufac- 
ture dried milk protein is defloccu- 
lated by addition of lecithin. 
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Solids which are naturally 
deflocculated 


Solids which are naturally de- 
flocculated and “clay” in the 
selected vehicle may be treated in 
two ways. 


1. The solid particles may be floc- 
culated by suitable additives. 

2. The vehicle may be given a 
degree of rigidity sufficient to 
support the particles mechani- 
cally. 


Flocculating agents have the 
effect of increasing E,, or reducing 
the charge and/or the degree of 
solvation of the solid surface. For 
example, deflocculated aqueous sus- 
pensions may be flocculated by 
addition of a small amount of 
cetrimide or other quaternary 
wetting agent because the first 
layer of wetting agent forming on 
the particles is oriented carbon 
chain outwards.’ This first layer 
is very firmly bonded to the solid 
surface and is not readily removed 
by washing. Further addition of 
cationic produces progressive degree 
of detlocculation since a second 
layer of cationic is adsorbed polar 
end outwards. By controlling the 
particle size of the solid and the 
input of cationic agent, it is possible 
to produce a suspension with the 
desired degree of flocculation. In 
general, if an amphipathic surface 
active agent is adsorbed at a solid- 
liquid interface with its non-polar 
end oriented towards a polar solvent, 
or with its polar end towards a non- 
polar solvent, flocculation is possible. 
For example, procaine penicillin is 
deflocculated and “clays” in 
arachis oil, but addition of a small 
amount of Tween 80 gives a “* non- 
claying”’ floceulated — suspension 
because the Tween is absorbed with 
the polyoxyethylene chain oriented 
towards the oil.® 


Use of gelling agents 

The use of bentonite in calamine 
lotion to produce a vehicle with some 
degree of mechanical rigidity has 
already been mentioned. In general, 
if the thixotropic force or yield 
point of the vehicle is greater than 
the weight of the particles, suspen- 
sion of a_ deflocculated solid is 
possible. For example, procaine 
penicillin may be suspended in 
arachis oil or mineral oil gelled with 
aluminium stearate. In the case of 
the arachis oil gel, some flocculation 
of the particles may also occur due 
to formation of amphipathic mole- 
cules by oxidation of the oil if it is 
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exposed to air whilst the gel is being 
made. In these systems, the 
aluminium stearate forms a mole- 
cular lattice-work which gives the 
gel a certain rigidity at rest. Intro- 
duction of a small amount of a polar 
substance such as glycerol disrupts 
the iattice-work, the system becomes 
fluid and the procaine penicillin 
* clays.” 
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Foaming in suspensions of 

Foaming in suspensions of solids 
usually results either from the 
presence of unwetted fine particles 
or the low surface tension of the 
system. 

In the case of solid-stabilised 
foams, it is necessary to increase 
the concentration of wetting agent 
to ensure complete wetting. In 
the other case, foaming may be 
controlled by adding an antifoam 
and/or increasing the viscosity of 
the vehicle. It is useful to record 
here the essential requirements for 
an antifoam.’ 


It must be immiscible, but dis- 
persible, in the foaming system. 


It must have a lower surface 
energy than the foaming system. 


It should spread readily on the 
foaming liquid for optimum 
action. 


The use of antifoams can be 
tricky since many antifoams are 
anti-wetting agents in solid/liquid 
systems, so that a vicious cycle of 
alternate additions of anti-foam 
and wetting agent can occur. 
Usually an optimum system can be 
devised. The author has found 
M.S. Antifoam “A” to be useful 
and also water-insoluble but dis- 
persible polyethylene glycol esters 
and ethers, particularly when used 
with water-soluble non-ionic wetting 
agents. 


Crystal growth in suspensions 

Whilst it is theoretically possible 
in suspensions of solids for the larger 
crystals to grow at the expense of 
the smaller, this effect is only 
significant for large differences in 
particle size and for relatively large 
interfacial energies.* Generally, in 
pharmaceutical systems, under 
normal storage conditions, crystal 
growth is the result of decomposi- 
tion, as in aqueous suspensions of 
aspirin when crystals of salicylic 
acid grow, or of change of crystal 
structure to a thermodynamically 
more stable form, as may occur in 
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aqueous suspensions of cortisone 
and probably other steroids.’ If 
crystal growth does occur, the 
system should be examined for these 
possibilities and, if possible in the 
latter case, the solid produced in a 
crystal form stable in the vehicle 
used. 


Quality control of pharmaceutical 
suspensions 

Frequently specifications for sus- 
pensions are phrased thus—in a 
certain time “ Sedimentation should 
not be greater than .. .” the 
purpose of the test being to prevent 
products being sent out which will 
clay on standing. Clearly a finely- 
divided deflocculated system could 
pass this test and yet give much 
trouble later. A much happier 
wording might be that in a certain 
time “sedimentation should not be 
less than....or more than... .leav- 
ing a substantially clear supernatant 
liquid.” This test specifies a con- 
trolled degree of flocculation. 

A further test that is sometimes 
applied to suspensions is the degree 
of sedimentation after centrifuga- 
tion in an effort to obtain a quick 
answer to the long-term behaviour of 
the suspension. This type of test is 
unlikely to yield useful information 
in this regard, especially if the rate 
of centrifugation is great. Then, the 
centrifugal forces may be great 
compared with the forces causing 
flocculation. The end-result is a 
close-packed sidiment irrespective 
of the degree of flocculation of the 
starting suspension. Carefully- 
timed controlled rate centrifugation 
may give a measure of the floccula- 
tive forces by affecting the sedimen- 
tation bulk, but it is doubtful if 
such a test is ever necessary for 
pharmaceutical systems. Micro- 
scopic examination and sedimenta- 
tion behaviour are simpler and more 
reliable tests. 
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Floceulated systems may be 
demonstrated by repeating the 
experiment described previously for 
an aqueous suspension of sulpha- 
dimidine varying the concentration 
of Tween 80 from 0°0 to about 0°1°%, 
when, with increasing concentration 
of Tween, a progressive defloccula- 
tion will be observed giving de- 
creasing sedimentation bulks and 
increasing difficulty of redispersion. 


Generalisations 

1. If E,, <E,,, the solid does not 
wet spontaneously. 

2. If E,, >E,, % 0, the solid wets 
and is deflocculated. 

3. If E,, >E,, >0, the solid wets 
and is flocculated. 


Further considerations of 
deflocculation and flocculation 


In considering flocculated and 
detlocculated systems, the difference 
in behaviour has been explained on 
the basis of differences in inter- 
facial energies. Although this simple 
concept is helpful in rationalising 
the behaviour of these systems in 
an easy way, a further consideration 
is the presence of an energy barrier 
at the solid surface which prevents 
adhesion of the particles. The 
barriers consists of two factors. 
Firstly, surface electrical charges 
resulting from adsorption of surface 
active agent or ions at the surface 
and which prevent adhesion of 
particles by electrostatic repulsion. 
Secondly, the solid surface becomes 
solvated, the solvated sheath keep- 
ing the particles apart mechanically. 
Floceulating agents may act by 
decreasing the surface charges or the 
degree of solvation, or both, thus 
allowing adhesion of the particles. 
The adhesive forces prevent close- 
packing on sedimentation by the 
floccules adhering and thus forming 
a loose sediment of some mechanical 
rigidity so that further sedimen- 
tation does not occur. The adhesive 
forces are also the source of the 
increased viscosity. 


Practical formulation of suspensions 
The following characteristics are 

required in a satisfactory pharma- 

ceutical suspension. 

1. The sediment must be easily 
dispersed by shaking. A large 
sedimentation bulk is usually 
desired. 

2. The dispersed solid must remain 
suspended long enough for an 
accurate dose to be withdrawn. 

3. The suspension must flow readily. 
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Treatment of solids which are poorly 
wetted or highly flocculated 

With solids which are naturally 
poorly wetted or highly flocculated 
in the selected vehicie, it is usually 
easy to obtain the above charac- 
teristics. Easy dispersion is assured 
by controlling the input of wetting 
agent and the particle size (surface 
area) of the solid to obtain a con- 
trolled degree of flocculation in the 
finished suspension. In general, 
fine particles and low concentration 
of wetting agent give a large sedi- 
mentation bulk. One must beware 
of producing too great flocculation 
because of the danger of formation 
of thixotropic or pseudoplastic- 
systems. Even if the preparation 
flows readily, air is often entrapped 
when a highly flocculated suspension 
is shaken and the product becomes 
unsightly. 

Adequate suspension of the solid 
is obtained by adjusting the viscosity 
of the vehicle. In aqueous systems 
this is usually done by addition of 
hydrophilic colloids such as sodium 
carboxymethyl-cellulose, | methyl- 
cellulose, sodium alginate, acacia, 
tragacanth, ete. Since most sub- 
stances of this type have some 
surface active properties, it is 
advisable to titrate the solid with 
wetting agent in presence of the 
selected suspending agent because 
subsequent addition of suspending 
agent may alter the degree of 
flocculation in the finished prepara- 
tion. 

Aqueous suspensions of procaine 
penicillin or other sparingly-soluble 
penicillin salts, and of cortisone or 
other steroid hormones, are typical 
examples of products formulated 
on the above principles. 

In formulating products of this 
type for injection, it is essential that 
the solid be completely wetted. 
Unwetted fine particles may build 
up on the tip of the hypodermic 
needle when the suspension is being 
drawn into the syringe or jam in 
the needle when injection is attemp- 
ted. Lubrication of hypodermic 
syringes with silicone fluids or other 
oils may also introduce a complica- 
tion with suspensions of low-surface- 
energy solids. It has been explained 
that in order to obtain an acceptable 
pharmaceutical suspension a certain 
degree of flocculation is essential 
and that this in turn results from a 
system in which E,,>0. When 
such a suspension is placed in a 
silicone-lubricated syringe, the solid 
may be preferentially wetted by the 
silicone (since silicones have low 
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surface energy and Es-siicone * 0) 
and stick to the side of the syringe. 
When injection is attempted the 
plunger “freezes”’ in the barrel. 
This problem may be overcome 
either by adding more wetting agent 
to the suspension so the E, , 0, 
but clearly this would produce a 
suspension which could not be 
stored without “ claying ”; or more 
satisfactorily, by not using lubrica- 
ted syringes. An emulsion of a 
solid/oil dispersion in water might 
also be satisfactory, but to the 
author’s knowledge this has not 
been tried. 

Suspensions of this type are 
usually packed in silicone-treated 
vials if the active ingredient is at all 
expensive, to ensure that nearly all 
of the product may be withdrawn. 
In order to obtain rapid drainage 
of suspension from the silicone sur- 
face, the surface energy of the 
suspension should be as high as 
possible, but for clean drainage 
complete wetting is necessary. The 
apparent anomaly between these 


conditions and the behaviour of 


such a suspension in lubricated 
syringes may be explained by the 
fact that silicones used for treating 
vials form solid films when “* cured ” 
by heating, whereas silicones used 
for lubricating syringes are selected 
because of their heat stability and 
so remain fluid even after sterilisa- 
tion by heat. 

Calamine Lotion B.P. 1948 is an 
example of a highly flocculated 
system which, because of the high 
specific gravity of the solid ingre- 
dients, sediments vary rapidly. In 
the B.P.1953 bentonite was added to 
give the vehicle some rigidity, so 
that the calamine and zine oxide 
are supported mechanically but the 
end-product is often thixotropic. 
In the B.P.1958, the system is made 
fluid by addition of sodium citrate 
which causes some deflocculation.* 
Electrolytes such as sodium citrate 
or sodium hexametaphosphate may 
bring about deflocculation by ad- 
sorption of the anion resulting in 
increased surface change and 
probably increased hydration of the 
solid surface. Deflocculation of the 
calamine and zine oxide could also 
have been achieved with a water- 
soluble wetting agent.* ° 

In oils, polar solids usually pro- 
duce flocculated suspensions which 
may be deflocculated and rendered 
fluid with oil-soluble wetting agents. 
For example, in chocolate manufac- 
ture dried milk protein is defloccu- 
lated by addition of lecithin. 
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Solids which are naturally 
deflocculated 


Solids which are naturally de- 
flocculated and “clay” in the 
selected vehicle may be treated in 
two ways. 


1. The solid particles may be floc- 
culated by suitable additives. 

2. The vehicle may be given a 
degree of rigidity sufficient to 
support the particles mechani- 
cally. 


Flocculating agents have the 
effect of increasing E,,, or reducing 
the charge and/or the degree of 
solvation of the solid surface. For 
example, deflocculated aqueous sus- 
pensions may be flocculated by 


addition of a small amount of 
cetrimide or other quaternary 
wetting agent because the first 


layer of wetting agent forming on 
the particles is oriented carbon 
chain outwards.' This first layer 
is very firmly bonded to the solid 
surface and is not readily removed 
by washing. Further addition of 
“ationic produces progressive degree 
of deflocculation since a second 
layer of cationic is adsorbed polar 
end outwards. By controlling the 
particle size of the solid and the 
input of cationic agent, it is possible 
to produce a suspension with the 
desired degree of flocculation. In 
general, if an amphipathic surface 
active agent is adsorbed at a solid- 
liquid interface with its non-polar 
end oriented towards a polar solvent, 
or with its polar end towards a non- 
polar solvent, flocculation is possible. 
For example, procaine penicillin is 
deflocculated and “clays” in 
arachis oil, but addition of a small 
amount of Tween 80 gives a “ non- 
claying” flocculated — suspension 
because the Tween is absorbed with 
the polyoxyethylene chain oriented 
towards the oil.® 


Use of gelling agents 

The use of bentonite in calamine 
lotion to produce a vehicle with some 
degree of mechanical rigidity has 
already been mentioned. In general, 
if the thixotropic force or yield 
point of the vehicle is greater than 
the weight of the particles, suspen- 
deflocculated solid is 
possible. For example, procaine 
penicillin may be suspended in 
arachis oil or mineral oil gelled with 
aluminium stearate. In the case of 
the arachis oil gel, some flocculation 
of the particles may also occur due 
to formation of amphipathic mole- 
cules by oxidation of the oil if it is 
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exposed to air whilst the gel is being 
made. In these systems, the 
aluminium stearate forms a mole- 
cular lattice-work which gives the 
gel a certain rigidity at rest. Intro- 
duction of a small amount of a polar 
substance such as glycerol disrupts 
the lattice-work, the system becomes 
fluid and the procaine penicillin 
“ clays.” 


Foaming in suspensions of solids 

Foaming in suspensions of solids 
usually results either from the 
presence of unwetted fine particles 
or the low surface tension of the 
system. 

In the case of solid-stabilised 
foams, it is necessary to increase 
the concentration of wetting agent 
to ensure complete wetting. In 
the other case, foaming may be 
controlled by adding an antifoam 
and/or increasing the viscosity of 
the vehicle. It is useful to record 
here the essentia] requirements for 
an antifoam.? 


1. It must be immiscible, but dis- 
persible, in the foaming system. 


2. It must have a lower surface 
energy than the foaming system. 


3. It should spread readily on the 


foaming liquid for optimum 
action. 
The use of antifoams can be 


tricky since many antifoams are 
anti-wetting agents in solid/liquid 
systems, so that a vicious cycle of 


alternate additions of anti-foam 
and wetting agent can occur. 


Usually an optimum system can be 
devised. The author has found 
M.S. Antifoam “A” to be useful 
and also water-insoluble but dis- 
persible polyethylene glycol esters 
and ethers, particularly when used 
with water-soluble non-ionic wetting 
agents. 


Crystal growth in suspensions 

Whilst it is theoretically possible 
in suspensions of solids for the larger 
crystals to grow at the expense of 
the smaller, this effect is only 
significant for large differences in 
particle size and for relatively large 
interfacial energies.* Generally, in 
pharmaceutical systems, under 
normal storage conditions, crystal 
growth is the result of decomposi- 
tion, as in aqueous suspensions of 
aspirin when crystals of salicylic 
acid grow, or of change of crystal 
structure to a thermodynamically 
more stable form, as may occur in 
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aqueous suspensions of cortisone 
and probably other steroids.’ If 
crystal growth does occur, the 
system should be examined for these 
possibilities and, if possible in the 
latter case, the solid produced in a 
crystal form stable in the vehicle 
used. 


Quality control of pharmaceutical 
suspensions 

Frequently specifications for sus- 
pensions are phrased thus—in a 
certain time “* Sedimentation should 
not be greater than .. .” the 
purpose of the test being to prevent 
products being sent out which will 
clay on standing. Clearly a finely- 
divided deflocculated system could 
pass this test and yet give much 
trouble later. A much happier 
wording might be that in a certain 
time “sedimentation should not be 
less than....ormore than... .leav- 
ing a substantially clear supernatant 
liquid.” This test specifies a con- 
trolled degree of flocculation. 

A further test that is sometimes 
applied to suspensions is the degree 
of sedimentation after centrifuga- 
tion in an effort to obtain a quick 
answer to the long-term behaviour of 
the suspension. This type of test is 
unlikely to yield useful information 
in this regard, especially if the rate 
of centrifugation is great. Then, the 
centrifugal forces may be great 
compared with the forces causing 
flocculation. The end-result is a 
close-packed sidiment irrespective 
of the degree of flocculation of the 
starting suspension. Carefully- 
timed controlled rate centrifugation 
may give a measure of the floccula- 
tive forces by affecting the sedimen- 
tation bulk, but it is doubtful if 
such a test is ever necessary for 
pharmaceutical systems. Micro- 
scopic examination and sedimenta- 
tion behaviour are simpler and more 
reliable tests. 
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Pfizer’s £1 Million Polio Vaccine Plant Now in 





Left: Live virus inoculation. When the kidney tissue cells are ready, each flask is seeded with about 2 c.c. of one type of live 
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polio virus. The flasks are again incubated for two to three days, in which time the live virus multiplies inside the cells and in 
doing so kills them, leaving a fluid rich in live virus. The fluid is harvested, inactivated, and after many searching tests, mixed 
with the fluid containing the other two types of polio virus to make the final inactivated vaccine. Right: The numerous overhead 
pipes carrying steam, water, gas and diesel fuel to the polio vaccine unit. 


THE first batch of polio vaccine 
to be made by Pfizer Ltd., in their 
new plant at Sandwich, Kent, has 
now been released by the Ministry 
of Health. The batch comprises 
163,000 doses. Other batches are 
in different stages of production 
and soon there will be a steady flow 
of vaccine from the new plant. 


The plant 

Pfizer decided to enter the vaccine 
field in September 1957. The new 
plant was started in October and 
11 weeks after the first building 
of 10,000 sq. ft. and containing 
100 separate rooms—was finished. 
The whole plant was completed in 
the middle of February 1958. It 
covers about 30,000 sq. ft. and is 
divided into 200 separate rooms with 
air conditioning, sterile areas and 
many other of the complex systems 
required for the exacting process 
of polio vaccine manufacture. The 
whole project cost about £1 million. 

The plant is now producing at 
the rate of 10 million doses of vac- 
cine p.a., but this could be doubled. 
It is thus the biggest of the three 
British polio vaccine plants—the 
other two being those of Glaxo 
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and Burroughs Wellcome. Pfizer 
estimate that it is now possible for 
the three British manufacturers to 
supply enough vaccine to immunise 
everyone in Britain up to the age of 
40—about 20 million people. How- 
ever, whether this will be done 
depends on the policy of the 
Ministry of Health. 


Future requirements of vaccine 

If recent medica! opinion, that a 
fourth dose of vaccine should be 
given, the country’s needs would be 
increased by a third. 

But over 12 million children and 
adults have still not put their 
names down for immunisation. By 
the end of last year only about 
60°, of the parents of children 
from 6 months to 15 years registered 
their children for vaccination. Many 
have been waiting for adequate 
quantities of the British vaccine. 
This should now be available. 


In the 15-25 age group, made 
eligible for vaccination by the 


Ministry of Health last year, the 
350,000 registrations recorded so 
far represent an acceptance rate of 
less than 6%. Only about 19°, of 
expectant mothers, who are very 
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prone to severe paralysis if they 
contract the disease, have registered. 

There are about 6 million people 
in the 15-25 age group and a 
further 9 million people, between 
24-40 at present outside the scheme 
who, doctors say, ought to be 
immunised. 

Pfizer are expecting to obtain a 
contract from the Ministry of Health 
to supply vaccine. The other two 
manufacturers, of course, have con- 
tracts. The problem of the Ministry 
is the disposal of present stocks of 
both British and imported vaccine. 
No further imports of vaccine are 
contemplated at present. 

In announcing the release of their 
first batch of vaccine, Pfizer's 
chairman, Mr. Richard Fenton, 
appealed to the press to persuade the 
public to respond more vigorously to 
the offer of vaccination. 


Teething troubles 

The lag of 12 months between the 
startmg of the plant and_ the 
acceptance of the first batch of 
vaccine was due to teething troubles 
resulting in initial batches being 
unsatisfactory and, of course, to 
the fact that the production cycle 
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Full Production 


takes six months. Pfizer had no 
previous experience in this field 
and had to start from scratch to 
assemble a team of experts. Now 90 
people are employed in the plant. 
Mr. Fenton paid tribute to the 
help received from the Poliomyelitis 
Research Foundation of the South 
African Institute for Medical Re- 
search who, in January 1958, 
allowed the company’s staff to work 
with them to gain experience. 
The technical staif of the Ministry 
of Health and of the Medical 
Research Council also gave advice. 
There was also co-operation with 
the parent company, Chas. Pfizer 
Inc. in New York, but in this case 
they too were working from scratch. 
In fact Pfizer in England produced 


Filling and sealing 1 c.c. ampoules with polio vaccine. 


carried out by one machine. 


a successful vaccine before their 
American associates. 

At Sandwich the Brunenders strain 
of polio virus is used. This is 
common practice in Britain. In the 
U.S. the Mahoney strain is used. 
Pfizer hope shortly to be able to 
announce the development of a 
vaccine substantially more potent 
than any vet produced. 

Mr. Fenton told us that he did not 
expect his company to make a 
profit from polio vaccine for a long 
time. However, the company 
entered the field because it believes 
vaccines are important for a major 
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Electronically operated control panel of the vaccine unit plant room. This indicates 
also the temperatures in the seven incubators and two cold rooms, and should any piece 
of electrical or mechanical apparatus break down a warning light flashes on the panel. 
In the foreground is seen the air refrigerating unit. 





The complete operation is 


pharmaceutical company. Now they 
have a large plant and have acquired 
experience in one of the most 
difficult vaccine manufacturing pro- 
cesses, they are equipped to make 
other vaccines and, probably, 
antisera. 
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British Congress of Cosmetic Science 


Review of the Congress Papers 


By Wm. W. Myddleton, p.sc. 


The Congress, organised by the Society of Cosmetic Chemists of Great 
Britain, is being held from April 15 to 17 at University College, London. 
The subjects of the papers to be presented were chosen by a vote of the 
members of the Society, so they represent those aspects of cosmetic 
science of greatest current interest. A further report on the Congress 


SESSION |. ANALYSIS OF 
RAW MATERIALS 


9.30 a.m.—12.30 p.m. Thursday, April 16 


AT THE first morning session, the 
analysts open the proceedings with 
a paper by H. van den Dool (Polak 
and Schwarz) on Analytical Methods 
in assessing the Value of Perfumery 
Raw Materials. Here we have 
presented some deeply interesting 
exercises for the expert and some 
undoubtedly fascinating material 
for the non-specialist in the subject. 
Every student of organic chemistry 
is struck by the fact that purifica- 
tion of acetamide removes the 
mousy odour which he had assumed 
to be characteristic of the com- 
pound, He may also encounter the 
fact that personal idiosyncrasies 
affect in many individuals the 
appreciation of certain odours, 
Some, for example, cannot detect 
the odour of hydrocyanic acid but 
can detect the strange taste it 
induces when smoking a cigarette. 

Now we are challenged by the 
suggestion, admittedly somewhat 
exaggerated, that perfumery 
chemistry is the chemistry of im- 
purities. As an instance of this the 
author quotes trichloromethyl- 
phenylearbinyl acetate, which be- 
fore purification possesses a distinct 
rose odour, but which after puri- 
fication is practically odourless. 
The interesting recital of the com- 
plexities and dilemmas encountered 
in the analysis of perfumery raw 
materials will fascinate the non- 
specialist in the subject and he will 
enjoy the performance of the analyst 
as he would a brilliant and artistic 
exhibition of skating on thin ice, 
very thin ice, 

The author’s own conclusion is 
that “the traditional methods of 
analysis give considerable insight 
into the functional groups present, 
and the lack of specificity inherent 
in these methods may be overcome 


166 


will appear in our May issue. 


by the modern chromatographic 
techniques, and in the near future 
by infra-red spectroscopic techni- 
ques. For the interpretation of his 
work a close co-operation between 
the analytical chemist, production 
manager and perfumer will be 
necessary, otherwise his figures will 
have no sense.” 

In the second paper, J. B. Sten- 
lake and W. D. Williams (School of 
Pharmacy, Royal College of Tech- 
nology, Glasgow) discuss Ultra- 
violet Spectrophotometric Procedures 
in Essential Oil Examination. 

This is a paper of definite interest 
to the specialist; it deals with the 
measurement of the ultra-violet 
extinction coefficient before and 
after reduction of carbonyl groups 
with sodium borohydride. The 
method is here applied to the 
particular case of the estimation of 
a— and #— ionone in mixtures of 
the two forms. The results are in 
close agreement with theoretical 
values in prepared mixtures, except 
where there is a very large propor- 
tion of one of them. 

The analysts continue the session 
with a paper by N. J. van Abbé 
(Genatosan Ltd.) on Specifications 
for Raw Materials and Finished 
Products. The author points out 
that the analysis of raw materials 
by the user is a costly undertaking. 
It must be remembered that many 
cosmetic houses turn out a variety 
of products, calling for a very wide 
range of raw materials. 

The suggestion is put forward 
that the supplier's warranty or a 
certificate of analysis might suffice. 
One would be ready to accept this, 
especially for items supplied on the 
specification drawn up by the Toilet 
Preparations Federation. It is 
important however to bear in mind 
that mistakes are sometimes made, 
wrong labels are attached and 
wrong grades supplied from time 
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to time. A minimum test should be 
applied to each delivery to eliminate 
possible errors of this kind. The 
paper will interest suppliers as well 
as users. 

In the fourth paper, R. Barring- 
ton Brock (Townson and Mercer 
Ltd.) introduces Trends in Mechani- 
sation in Laboratories, and explains 
how mechanisation can be intro- 
duced in stages. If made completely 
automatic, laboratory units would 
in some cases be rather costly, and 
the author asks how much the cos- 
metic industry would be prepared 
to pay. To illustrate how mechani- 
sation increases costs, the author 
takes as an example a vacuum tester 
for moisture determination. A 
weighed sample is placed in a 
vacuum compartment, the lid is 
closed and sealed and the vacuum 
applied. The final reading of the 
moisture content appears on a dial 
when a needle is turned to a speci- 
fied null-point. In the simplest 
form of mechanisation the dial 
could be mechanically turned to 
bring the needle to the null-point 
by a reversing electric motor. The 
operator would still be required to 
weigh the sample, place it on a pan, 
close the lid and switch on. At 
the ringing of a bell the operator 
would read the moisture content of 
the sample on the dial. This simple 
step in mechanisation would add 
about £100 to the price. In the 
second stage information as to the 
position of the dial could be fed 
on to a chart. This would mean 
that, in addition to the final figures 
for moisture content, the rate of 
drying could be observed. This 
would add a further £50-£80. 

Another step would introduce a 
device for weighing the sample 
automatically, perhaps drawing the 
sample from bulk. Yet another 
step would introduce mechanism 
to unseal the vacuum, remove dried 
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samples, introduce new weighed 
samples, and close and seal the 
container. These additional stages 
would greatly increase the cost. 

When we consider the various 
forms of equipment which might 
with advantage be mechanised we 
can divide them into two groups. 
In the first the samples must be 
drawn and tested for control pur- 
poses near the site of manufacture 
of the product. There are other 
instruments which would be used 
only intermittently or for research 
investigations. Most of those in the 
second group would be excessively 
costly except for the larger organi- 
sations. The thesis will be developed 
later in conjunction with other con- 
siderations that the best interests of 
the industry and the community 
would be served by the establish- 
ment of a central research station 
for the industry to take charge of 
such equipment and to offer advice 
on the possibility of mechanisation 
of equipment in the first group for 
the use of individual firms. 

The author’ discusses other 
forms of apparatus capable of con- 
version to complete or semi-auto- 
matic operation. It is pointed out 
that automation can save time by 
reducing manipulation and elimina- 
ting calculations and can give more 
accurate and reproducible results 
than a manua! method so long as 
the electronic circuits remain in 
good order. 


SESSION 2. ASSESSMENT OF 
FINISHED PRODUCTS 


2 p.m.—5 30 p.m. Thursday, April 16. 

L. H. Ovens (Consumer Research 
Division, Beecham Group Ltd.) 
opens the first afternoon session 
with a paper entitled The Function 
of Consumer Testing in Product 
Development and Marketing. 

There is no disputing the author’s 
statements that in the long run it is 
the consumer who determines the 
level of suecess of new or modified 
products and that no amount of 
advertising will repeatedly sell an 
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unacceptable product. One must 
agree that vast amounts of 
money may be lost by backing the 
wrong horse. From this point on- 
wards there is room for disagree- 
ment with the practice of market 
research which involves “ knocking 
looking for elegible in- 

Even this procedure 
leaves us in the position that “ no 
consumer product research, how- 
ever carefully planned, can absolve 
management from having to make 
decisions.” 

For the peace of mind of manage- 
ment and consumer alike it would 
appear more humane to try out a 
new or modified product by experi- 
mental marketing in a limited terri- 
tory with sufficient local advertising 
to give it a reasonable start. 

As a preliminary to market test- 
ing it is necessary to evaluate cos- 
metic performance by using panels 
under laboratory control. This 
apect is dealt with by D. H. Powers 
(Cosmetic Research Division, 
Warner Lambert Research Institute, 
New Jersey) under the title Labora- 
tory Tests as a Basis for Accurate 
Product Market Testing. At the 
outset the author makes an arresting 
statement: “ It is widely recognised 
that fancy or smart packages, clever 
and frequent advertising and effi- 
cient distribution all contribute 
tremendously to sales success. Also 
it is true, particularly in the cosmetic 
industry, that clever advertising 
can make a poor product far outsell 
a product with much better techni- 
cal performance. There are numer- 
ous examples where “soap and 
water” in a fancy package has 
proved to be more financially re- 
warding than a scientifically formu- 
lated colloidal dispersion of sub- 
microscopic particles of controlled 
molecular aggregation with low 
surface tension and high cos 6.” 

In equally strong terms the 
author enumerates examples of 
advertising which at the present 
time appear as a “ rash of miracle 
ingredients *’ leading to the claims: 
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“supply the moisture that ten- 
sions and weather have stolen 
from the skin,” 

‘it puts back dew while removing 
grime,” 

it is a cosmetic which comes 

from the bottle and is applied 
to the soul creating beauty 
from inside out,” 

‘activates and normalises the 

skin,” 

and so on. 

‘** If we can accurately measure in 
the laboratory actual performance 
of creams, lotions. and cosmetic 
products we can supply real per- 
formance claims for cosmetics in 
place of these miracle promotions,” 
says Mr. Powers. 

The American Society of Cosme- 
tic Chemists has now set up six 
committees to study laboratory 
methods for evaluating shampoos, 
permanent wave lotions, aerosols, 
creams and lotions, deodorants and 
anti-perspirants, and face and body 
powders. The investigation aims 
first of all to draw up a short list of 
known methods of testing a given 
type of product and then to have 
these tried out in a number of 
different laboratories. Any test 
found to give reproducible results 
is then submitted to the Society as 
a tentative evaluation method 
published for comment and criti- 
cism in the Journal of the Society 
of Cosmetic Chemists. Twelve 
months later any method found 
satisfactory is to be published as an 
official S.C.C. test. 

Tentative methods have already 
been published on antiperspirant 
and deodorant value and a method 
for determining the pH of shampoos. 
On panel testing the author expres- 
ses the view that if a user says that 
one cream cleanses better than 
another or leaves the skin softer, 
the value of her evidence is doubt- 
ful and the question can be asked, 
“How does she know that one cream 
has a better cleansing action than 
another? What is her method of 
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testing?” It is the duty of the 
laboratory, says the author, to 
devise methods to measure these 
things. 

To show how tests of performance 
might be developed in the labora- 
tory for shampoos, systematic 
measurements have been tabulated 
giving the percentage soil removal 
from keratin (wool) by 025%, 
solutions of a large number of 
different detergents. A similar 
table gives the soil removal from 
keratin by 0°5°%, solutions of various 
the pH values being 
recorded also. Other observations 
were conducted with the same 
materials but using alternatively 
tap, hard and sea water. 

Since foaming power has a strong 
appeal the effect of sebum, hard 
and soft water on foaming power 

yas measured. By an elaboration of 
this kind it is claimed that a surer 
foundation for consumer tests can 
be laid. 

The third paper on assessment, 
by L. S. Adler (Unilever Ltd.), deals 
with Product Evaluation from the 

The rheological properties are a 
measure of the tactile properties of 
a product and their evaluation, the 
author claims, will provide the 
formulator with a quantitative 
assessment of what the consumer 
feels when he or she applies the 
product to the skin. If the rheolo- 
gical properties of a product have 
been accurately assessed before 
panel tests are applied, correlation 
between panel tests and rheological 
evaluation can frequently save 
much painstaking and unnecessary 
labour. 

Care and circumspection must be 
exercised in the choice of instrument 
used for any particular rheological 
problem. 

The first day closes with a dis- 
cussion introduced by E. J. Moyna- 
han (Dermatological Department, 
Guy's Hospital) on The Patch Test 
in the Diagnosis and Prevention of 
Cosmetic Dermatitis. 

After presenting a statistical 
study of the incidence of dermatitis 
of various kinds the author con- 
cludes that cosmetics are not re- 
sponsible for much skin trouble and 
that cosmetics are among the least 
harmful substances to which we 
are exposed in our daily lives, 
Patch testing plays an important 
part in making sure that products 
applied to the skin in cosmetics are 
harmless, and they also assist in 
identifying the cause of any derma- 
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titis suspected to be of cosmetic 
origin. Details are given of the 
method of applying the patch test 
and the reading and interpretation 
of the results. 


SESSION 3. MANUFACTURING OR 
PROCESSING 


9 30 a.m.—12.30 p.m. Friday, April 17 

The second day of the congress 
opens with a session on factory 
procedures. Vv. O. E. Bryant 
(County Laboratories Ltd.) intro- 
duces Heat Transfer in Cosmetic 
Manufacturing Processes. 

The author rightly makes no 
apology for mentioning a number 
of elementary facts which are fre- 
quently overlooked. He may be 
assured that more elementary facts 
than he mentions are vey often 
ignored. For example, the effect of 
controlled cooling on the quality 
of cosmetic products is seldom 
realised and in many cases the 
means of rapidly cooling, providing 
adequate stirring to improve heat 
transfer from a low heat-conducting 
mass of high viscosity, and the 
efficient application of the cooling 
medium, are not available and have 
never been properly considered. 

The problems of economical heat- 
ing and cooling are, fortunately, 
less important than the quality 
of the product, for heat losses are, 
in many places, outrageously high. 
Sometimes however these losses 
are insignificant when compared 
with the losses occurring in badly 
designed space heating and venti- 
lating. In a further aside one might 
mention the very common defects 
in the heating and ventilating of 
laboratories. These defects lead 
to the reckless opening of windows 
with much heat loss and the intro- 
duction of draughts which play 
havoc with observations affected by 
temperature change and carry into 
the laboratory much undesirable 
dust and dirt. 

The author gives much practical 
information which, if studied and 
applied, can do a lot to remedy 
expensive faults. 

A paper by E. S. Sellers and W. 
L. Wilkinson (Dept. of Chemical 
Engineering, University College of 
Swansea) on The Effect of Rheolo- 
gical Properties on Mixing and Heat 
Transfer is more theoretical and of 
greater interest to the specialist 
designer of plant. 

The prospect is offered of extend- 
ing the calculation of power require- 
ments in mixers and of area require- 
ments in heat exchange systems 
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from Newtonian to non-Newtonian 
fluids. The prospect is not, however, 
an immediate one, for in many 
cases cosmetic materials require 
cooling after emulsification. The 
emulsions are not only non-New- 
tonian but are also undergoing 
changes which lead to alteration in 
particle size and distribution of 
particle sizes. These complications 
are superimposed upon those arising 
from the fact that the system is 
non-Newtonian. For some time it 
will apparently be necessary to 
solve the problems involved by 
direct experiment. 

There is so much to be said by 
way of comment on a paper in the 
final session that no further men- 
tion will be made here of the paper 
of K. F. Larking and J. E. O. 
Mayne (Ministry of Supply Austra- 
lia and Dept. of Metallurgy, Uni- 
versity of Cambridge) on Corrosion 
of Iron and Aluminium, and the 
paper by D. M. Wylie (T. B. Ford 
Ltd.) on Fundamentals of Filtration. 


SESSION 4. BIOLOGICAL 
ASSESSMENT 
2 p.m.—S5 15 p.m. Friday, April 17. 

Cosmetic chemists have for many 
vears been deeply concerned to 
learn more about the structure and 
reactions of the skin, the changes 
that take place in ageing, and how 
cosmetics may be formulated to 
minister to the well-being of the 
human organism. Evidence of 
this concern is to be found in the 
papers read before the Society or 
printed in their Journal. If more 
evidence were required it could be 
found in the papers delivered to 
the Congress of 1959. It has long 
been held that the cosmetic chemist 
himself cannot deal with all the 
complicated problems of cosmetic 
science. 

There was a time when the 
chemistry student at the university 
had the inclination and the means 
to sean wider horizons than those 
bounding his special subject. Many 
found it possible to study also more 
than the introductory stages of 
biology, physiology, anatomy and 
histology and to carry out some 
measure of research work in these 
regions. Such men might become 
good cosmetic chemists. Economic 
conditions have now put an end to 
much of this exploration, and so 
teams of biologists, physiologists 
and so on must now be recruited to 
tackle the problems awaiting atten- 
tion. 

The 


and 
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devoted workers is at the present 
time made difficult by the general 
distrust of the ultimate use that 
will be made of their work, fostered 
by the way in which the products 
of the industry are presented to the 
public. 
Zoology, Birkbeck College, Uni- 
versity of London) in his paper on 
The Present State of the Cosmetic 
Industry describes the publicity 
lavished on the work of the cosmetic 
chemist as brilliant. Dr. Bullough, 
a scientist looking in from the out- 
side, can discern something radi- 
cally wrong with the industry: 


* The crux of the matter is simple: 
the cosmetic industry is in fact 
dispensing treatment for a_ living 
organ, the skin, and yet the dis- 
pensing is being done by those who 
have little or no conception of the 
problems which are really involved.” 


The matter was presented in 
somewhat the same terms by a 
cosmetic chemist two years ago 
(Chemical Products, February 1957). 

Dr. Bullough, “looking in from the 
outside,” is thus in the position of 
the experimental zoologist who, 
carrying out observations on the 
behaviour of monkeys, kept them 
in a room in which various tests 
were carried out. Leaving the room 
one day he thought he would 
watch them for a while unseen by 
them. Applying an eye to the key- 
hole he was surprised to find himself 
gazing into the intent eye of a 
monkey closely applied to the other 
side of the hole. 

It appears to be an inevitable 
conclusion that to do anything 
adequate to remedy the state of 
affairs it will be necessary to set up a 
research station to serve the whole 
industry. Few firms are able to face 
the expense of assembling a team of 
workers. In fact it would not be 
justified or advantageous for the 
effort to be left to individual units 
in the industry, for it would 
maintain the present stifling secrecy 
which surrounds scientific work on 
cosmetics. 

A lead in the right direction has 
been given by the Toilet Goods 
Association of America. A Scienti- 
fic Section was set up a number of 
years ago and the results of their 
work, much of it concerned with the 
behaviour and reactions of the skin 
and its appendages, are published 
at intervals in the valuable Proceed- 
ings of the Scientific Section of the 
Toilet Goods Association, a journal 
with a world-wide circulation. 

It has already been suggested 
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that other work would be carried 
out by such a research organisation, 
for example in exploring the possi- 
bility of automation both in the 
laboratory and in the factory, in the 
design of efficient plant and so on. 
Other papers to be presented in 
the fourth session on Friday are: 


F. J. Ebling (Dept. of Zoology, 
Sheffield University) on Recent 
Advances in the Biology of the 
Skin, 

J. G. Feinberg (Bencard Allergy 
Research Unit, Beecham Re- 
search Laboratories Ltd.) on 
Cosmetics, Allergy and Skin, 
and 

R. H. Marriott (County Labora- 
tories Ltd.) Cosmetics as a 
Factor in Civilisation. 





MULTICOLOURED SOAPS 

Soap consisting of several parts 
which differ in colour, smell and 
ingredients and which are made to 
fit into each other and can be 
joined mechanically is the subject 
of a new German patent applica- 
tion 23f, 3.R445. The invention 
enables the parts to remain separate 
and distinguishes the new soap from 
the older types of multicoloured 
soap, in which the different layers 
flow inte each other under hydraulic 
pressure. 

In the new soap the layers are 
joined by means of grooves and 
tongues, or the whole piece consists 
of an outer case and one or more 
cores. A white medical soap, for 
instance, may have a yellow core 
containing 5°, lanolin and a red 
core containing 1-2°, sublimate. 
Embossed surfaces may help to keep 
the parts in position, or pins or 
blades made of Celluloid, Bakelite 
or some similar material and per- 
haps carrying an advertisement 
may be used for this purpose. 
Such advertisements are likely to be 
effective, as the pins and blades 
remain behind when the soap is 
used up, and the user is bound to 
look at them. 

The parts are made separately 
under pressure as long strings with 
fitting profiles, the strings are then 
united, cut and pressed into the 
desired shape. 

The patent specification is pub- 
lished in Seifen—Ocle—Fette 
Wachse 1959, 85, (5), 109. Illustra- 
tions show strings of different 
types—separate and joined—as 


well as a machine for making the 
new soap. 
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Industry’s 
Publications 


Industrial vacuum cleaner. An 
illustrated leaflets available from Stur- 
tevant Engineering Co, Ltd. gives 
details of their Six-X-Three industrial 
vacuum cleaner which has a_ three- 
stage turbo-exhauster and is stated to 
be exceptionally mobile. 


Laboratory fittings. A 63-page 
illustrated catalogue from A. Gallen- 
kamp and Co. Ltd. describes their 
wide range of laboratory furniture 
and equipment fittings. These include 
vacuum pumps, waste fittings and 
traps, sinks, gas plant and air com- 
pressors, as well as bench assemblies 
in a variety of materials and combina- 
tions. 


The Chemist and Druggist Year 
Book 1959. This useful reference book 
is made up of a trade directory and 
buyers’ guide (incorporating a trade 
name index) covering a wide range of 
plant, pharmaceuticals, chemicals, 
toilet preparations and sundries, 50 
pages of factual information intended 
mainly for retail pharmacists, and a 
diary. The trade directory lists about 
1,200 firms. 


Applications of EDTA. British 
Drug Houses Ltd. have published a 
106 pp. book describing the analytical 
applications of diamino-ethane-tetra- 
acetic acid. The first chapter describes 
EDTA and its complexes and sub- 
sequent chapters deal with indicators 
for titrations, the use of masking and 
demasking agents, end-point detection, 
determination of metals, anions and 
water hardness, and analytical applica- 
tions of other complexones. There 
are 10 pp. of references. Analytical 
Applications of Diamino-Ethane-Tetra- 
Acetic Acid, by T. S. West and A, S. 
Sykes, price 4s. 6d., is available from 
The British Drug Houses Ltd., B.D.H. 
Laboratory Chemicals Division, Poole. 


Nitrogen. This is the name of a 
new quarterly magazine published by 
the British Sulphur Corporation Ltd. 
The Chairman of the Corporation, 
Mr. G. E, Wildman-Lushington, says: 
** At a time when a substantial measure 
of surplus capacity is appearing in 
some quarters and when all sectors of 
the industry are subject to far-reach- 
ing changes, this new magazine will 
pay close attention to technical and 
economic developments affecting the 
production and consumption of nitro- 
gen and its derivatives throughout the 
world, providing an impartial service 
to producers and consumers alike.” 
The publication measures 7} by 9} in. 
and the first issue contains 60 pages. 
The subscription is 10 guineas p.a. 
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By D. P. Hopkins, B.sc., F.R.1.c. 


Nematocides @ New insecticides @ Weed control developments 
Black spot disease control @ Pyrethrum and water supplies @ Microbial 
insecticide @ Parathion hazard 


The nematode problem 

SCOTTISH research on potato eel- 
worm control was discussed in the 
last Report (see MANUFACTURING 
Cuemist, February 1959). A U.S. 
paper' emphasises how widespread 
and costly the nematode problem 
is; severe rotation of crops is still 
the main form of control because 
it is only in special circumstances 
that soil fumigants can be economic. 
Total annual losses to nematodes in 
the U.S. are variously estimated at 
between 500 million and 1,250 
million dollars. 

The potato eelworm, not found in 
U.S. until 1941 though much longer 
known in Europe, is being controlled 
to 95-98°, effectiveness with 90 
gal. per acre of DD, applied in two 
equal parts, at 10 days interval, the 
soil being turned between the two 
applications. This in field-scale 
investigations has enabled potatoes 
to be grown in successive years 
where on nematode-infested land 
the crop can be safely grown only 
once in five or eight years. 

Another general paper from the 
U.S.? considers the potential market 
for nematocides. An economic 
“rule of thumb ” cited is that the 
return in value of crop saved must 
be worth four times the investment 
in nematocide and its application 
if farmers are to become users. 
Another economic guide quoted is 
that there is a potential market 
when the cost of the nematocide 
is not more than 5°, of the average 
selling price for the crop. A huge 
demand awaits a nematocide low 
enough in cost to be used for crops 
with a value of under $200 per acre 
(say, £65). 

For many years the main chemical 
approach to nematode control has 
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been soil fumigation. Almost 50 
years ago, in the infancy of modern 
pest control by chemicals, the 
extensive dosing of the soil with 
carbon bisulphide was claimed to be 
the sovereign remedy for nematode 
infestation. At that time, however, 
the magnitude of the nematode 
problem was hardly realised. If a 
low-cost nematocide is to be devel- 
oped, it seems necessary to break 
away from the idea of a volatile 
soil fumigant ; even if such a material 
is itself fairly inexpensive, its cost 
of application per acre will be high. 
Admittedly, the prospects of a non- 
fumigant attack seem less hopeful, 
but further research may present a 
different picture. 

A new American soil fumigant is 
Mylone, or 3,5-dimethyl tetrahydro- 
1,3,5,2-thiadiazine-2-thione, for use 
as a pre-planting control for nema- 
todes, some weeds, and soil fungi.* 
It would seem to enter the seed-bed 
treatment field, and this is, of course, 
a high-cost field in which several 
established soil fumigants are used. 
Mylone is plant toxic, and until 
more is known about its long-term 
toxicity it cannot be recommended 
for edible crops. On the other hand, 
its short-term toxicity appears to 
be low. It is not readily absorbed 
by the skin and special protective 
clothing is not needed for handling. 


New insecticides 

Dibrom, or 0o,0-dimethyl-o-(1,2- 
dibromo-2,2 - dichloroethyl) _ phos- 
phate, has a wide range of contact 
toxicity to insects and low residual 
activity.* It has the general toxicity 
properties of most organo-phos- 
phorus insecticides and the usual 
precautions for these substances 
must be applied. Apparently less 
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toxic than most organo-phosphorus 
insecticides, Delvan, or 2,3-p-di- 
oxanedithiol - s-s- bis (0,0-diethyl 
phosphorodithioate), is both a 
miticide and insecticide; it is ap- 
proved for use as the former for 
many crops, but as vet only for a 
few crops as the latter. It is also a 
promising livestock pesticide, and 
has been approved for use against 
brown ticks on dogs. 

Phosphamidon, or 2-chloro-2-di- 
ethylearbomoyl-I-methylvinyl — di- 
methyl phosphate, is a new systemic 
effective against sucking and chew- 
ing pests.? Aphid control has been 
outstanding. It may be soil-applied 
to enter plant systems via roots or 
bandage-applied to trunks of trees. 
It has no phytotoxicity with most 
plants at the application dosage 
rates. It is apparently as fully toxic 
as most organo-phosphorus sub- 
stances. It is corrosive, and also 
decomposed by some metals and 
alkalies; it must be packed in glass 
or plastics and kept protected 
against moisture. PRD, or 3,4- 
dichloro tetrahydrothiophene 1,1- 
dioxide, is a new nematocide still 
only in experimental use; it is 
acutely oral-toxic. It would seem 
to be a promising nematocide but 
one with specialised rather than 
general effectiveness. 


Weed control developments 

An additive to reduce spray drift 
troubles has been developed.* It is 
a dispersion of oil particles in water 
and the thick creamy consistency 
obtained gives sprays greater 
capacity to cling to foliage and 
branches, while mist emission during 
spraying is said to be prevented. 
The emulsion is called Jnverton 245 
and it contains 2,4,5-trichloro- 
phenoxyacetic acid. 

Herbisan 5, or bis ethyl xanthogen, 
is a pre- or post-emergent weed- 
killer, approved for use in weed 
control with onions, though likely 
to be approved for use with many 
other crops in due course.* It can 
be used as a pre-emergent control 
at a short interval before crop 
emergence. Good yield - raising 
effects are claimed for most of its 
trial uses. It would seem to have 
a low toxicity and require only 
minor precautions for safe handling. 

Two events have focused atten- 
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tion upon the present state of 
chemical weed control in British 
agriculture, the British Weed Con- 
trol Conference last November and 
more recently a survey of the 
subject at the Farmers’ Club by 
Dr. E. K. Woodford. The former 
has been variously reported but 
one broad summary might be 
selected.4 The latter has been 
published in full with commendable 
promptness.> Both emphasise the 
potential importance of dalapon, or 
2,2-dichloropropionic acid, a weed- 
killer that has rapidly demonstrated 
its value for the control of unwanted 
grasses. As dalapon, unlike TCA, is 
taken up mainly through leaves, its 
effectiveness is not changed by soil 
conditions or cultivations. In con- 
junction with 2,4-D or MCPA for 
control of broad-leaved weeds, 
dalapon can be used to clear a 
ne 
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field work before it can be generally 
recommended. The bean’s immunity 
to damage seems less on sandy soils 
than on clay soils. 

Selective chemical weedkillers for 
cereals now total ten and the choice 
of the most suitable in any given 
cereal-weeds situation has become 
complicated. On this subject another 
British contribution® is an up-to-date 
and exceedingly valuable reference. 
It deals with the newer (since 1955) 
cereal weedkillers, CMPP, SMA 
(sodium monochloroacetate) and 
CP-1815, now known to be a mixture 
of MCPA and 2,3,6-trichlorobenzoic 
acid. Woodford stressed the need 
for specialised advisory services 
now that chemical weed control 
had become a far more complex 
subject; manufacturers have already 
built up advisory services, but the 
N.A.A.S. has yet to follow suit in 
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and at a cost no greater than that of 
previous annual sprayings seems 
likely to eradicate black spot after 
two or three years of treatment. 


Pyrethrum and public water 
An unusual case of pest control 

the eradication of organisms from 
water in mains—has been described.* 
Asellus aquaticus is a crustacean 
closely related to the wood louse, 
and it can heavily infest water 
mains. In this country it is said 
that only Gloucester and Faringdon 
have experimented with pyrethrins 
to exterminate this pest of water, 
although the use of pyrethrins was 
successfully demonstrated in Am- 
sterdam in 1947 when a serious 
infestation occurred there. The 
problem of eradicating aselli is to 
maintain a concentration toxic 
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plants seem relatively immune and 
to which maize is wholly immune. 
Field beans have nearly as much 
immunity as maize. The selectivity, 
so unusually specific, is due to 
enzyme systems in the immune 
or near-immune plants which can 
break down simazine when it enters 
the plant system and before it can 
exert phytotoxic effects. Simazine 
is very water-insoluble and small 
rates per acre persist for more than 
a year in the soil. Crops which can 
benefit from this weedkiller men- 
tioned by Woodford are, besides 
maize and field beans, asparagus, 
blackcurrants, and some shrubs and 
trees. The use of simazine for weed 
control with beans requires more 
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Black spot of apples 

Phenyl mercuric chloride for black 
spot disease of apples is discussed 
in a recent paper based upon field 
work in Australia.? The history of 
previous and not wholly satisfactory 
control treatments is reviewed, e.g. 
with Bordeaux mixture followed 
by lime sulphur and copper-lime- 
arsenite mixtures. The weak spot 
in the black spot fungus’s life cycle 
is the period between harvest and 
leaf-fall when the infection is con- 
fined to the tree and not yet spread 
to the leaves. Phenyl mercuric 
chloride is able to give 95°, reduc- 
tion without damaging the tree, 
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insecticide.* * The 
spore-forming bacterium, Bacillus 
thuringiensis Berliner, has a wide 
range of susceptible insect hosts, 
and it is said that it can be applied 
in dust or spray forms with con- 
ventional equipment. Industrial 
production by fermentation methods 
would appear to have been initiated 
at least on a pilot-scale. Its virulence 
is not lost with repeated artificial 
growth, but it is harmless to warm- 
blooded animals so that its use 
should be free from problems of 
dangerous residues. Somewhat 
extensive claims or hopes have been 
indicated already, but these may be 
over-optimistic. The paper referred 
to above® puts the prospects of this 
first microbial insecticide into per- 
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By D. P. Hopkins, B.sc., F.R.1.c. 


Nematocides @ New insecticides @ Weed control developments 
Black spot disease control @ Pyrethrum and water supplies @ Microbial 
insecticide @ Parathion hazard 


The nematode problem 

SCOTTISH research on potato eel- 
worm control was discussed in the 
last Report (see MANUFACTURING 
Cuemist, February 1959). A U.S. 
paper’ emphasises how widespread 
and costly the nematode problem 
is; severe rotation of crops is still 
the main form of control because 
it is only in special circumstances 
that soil fumigants can be economic. 
Total annual losses to nematodes in 
the U.S. are variously estimated at 
between 500 million and 1,250 
million dollars. 

The potato eelworm, not found in 
U.S. until 1941 though much longer 
known in Europe, is being controlled 
to 95-98°, effectiveness with 90 
gal. per acre of DD, applied in two 
equal parts, at 10 days interval, the 
soil being turned between the two 
applications. This in field-scale 
investigations has enabled potatoes 
to’ be grown in successive years 
where on nematode-infested land 
the crop can be safely grown only 
once in five or eight years. 

Another general paper from the 
U.S.? considers the potential market 
for nematocides. An economic 
“rule of thumb ” cited is that the 
return in value of crop saved must 
be worth four times the investment 
in nematocide and its application 
if farmers are to become users. 
Another economic guide quoted is 
that there is a potential market 
when the cost of the nematocide 
is not more than 5°,, of the average 
selling price for the crop. A huge 
demand awaits a nematocide low 
enough in cost to be used for crops 
with a value of under $200 per acre 
(say, £65). 

For many years the main chemical 
approach to nematode control has 


160 


been soil fumigation. Almost 50 
years ago, in the infancy of modern 
pest control by chemicals, the 
extensive dosing of the soil with 
carbon bisulphide was claimed to be 
the sovereign remedy for nematode 
infestation. At that time, however, 
the magnitude of the nematode 
problem was hardly realised. If a 
low-cost nematocide is to be devel- 
oped, it seems necessary to break 
away from the idea of a volatile 
soil fumigant ; even if such a material 
is itself fairly inexpensive, its cost 
of application per acre will be high. 
Admittedly, the prospects of a non- 
fumigant attack seem less hopeful, 
but further research may present a 
different picture. 

A new American soil fumigant is 
Mylone, or 3,5-dimethyl tetrahydro- 
1,3,5,2-thiadiazine-2-thione, for use 
as a pre-planting control for nema- 
todes, some weeds, and soil fungi.* 
It would seem to enter the seed-bed 
treatment field, and this is, of course, 
a high-cost field in which several 
established soil fumigants are used. 
Mylone is plant toxic, and until 
more is known about its long-term 
toxicity it cannot be recommended 
for edible crops. On the other hand, 
its short-term toxicity appears to 
be low. It is not readily absorbed 
by the skin and special protective 
clothing is not needed for handling. 


New insecticides 

Dibrom, or 0,0-dimethyl-o-(1,2- 
dibromo-2,2 - dichloroethy!) — phos- 
phate, has a wide range of contact 
toxicity to insects and low residual 
activity.* It has the general toxicity 
properties of most organo-phos- 
phorus insecticides and the usual 
precautions for these substances 
must be applied. Apparently less 
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toxic than most organo-phosphorus 
insecticides, Delvan, or 2,3-p-di- 
oxanedithiol - s-s- bis (0,o-diethyl 
phosphorodithioate), is both a 
miticide and insecticide; it is ap- 
proved for use as the former for 
many crops, but as yet only for a 
few crops as the latter. It is also a 
promising livestock pesticide, and 
has been approved for use against 
brown ticks on dogs. 

Phosphamidon, or 2-chloro-2-di- 
ethylearbomoyl-1l-methylvinyl — di- 
methyl phosphate, is a new systemic 
effective against sucking and chew- 
ing pests.* Aphid control has been 
outstanding. It may be soil-applied 
to enter plant systems via roots or 
bandage-applied to trunks of trees. 
It has no phytotoxicity with most 
plants at the application dosage 
rates. It is apparently as fully toxic 
as most organo-phosphorus sub- 
stances. It is corrosive, and also 
decomposed by some metals and 
alkalies; it must be packed in glass 
or plastics and kept protected 
against moisture. PRD, or 3,4- 
dichloro tetrahydrothiophene 1,1- 
dioxide, is a new nematocide still 
only in experimental use; it is 
acutely oral-toxic. It would seem 
to be a promising nematocide but 
one with specialised rather than 
general effectiveness. 


Weed control developments 

An additive to reduce spray drift 
troubles has been developed.® It is 
a dispersion of oil particles in water 
and the thick creamy consistency 
obtained gives sprays greater 
capacity to cling to foliage and 
branches, while mist emission during 
spraying is said to be prevented. 
The emulsion is called Inverton 245 
and it contains 2,4,5-trichloro- 
phenoxyacetic acid. 

Herbisan 5, or bis ethyl xanthogen, 
is a pre- or post-emergent weed- 
killer, approved for use in weed 
control with onions, though likely 
to be approved for use with many 
other crops in due course.* It can 
be used as a pre-emergent control 
at a short interval before crop 
emergence. Good yield - raising 
effects are claimed for most of its 
trial uses. It would seem to have 
a low toxicity and require only 
minor precautions for safe handling. 

Two events have focused atten- 
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tion upon the present state of 
chemical weed control in British 
agriculture, the British Weed Con- 
trol Conference last November and 
more recently a survey of the 
subject at the Farmers’ Club by 
Dr. E. K. Woodford. The former 
has been variously reported but 
one broad summary might be 
selected.4 The latter has been 
published in full with commendable 
promptness.® Both emphasise the 
potential importance of dalapon, or 
2,2-dichloropropionic acid, a weed- 
killer that has rapidly demonstrated 
its value for the control of unwanted 
grasses. As dalapon, unlike TCA, is 
taken up mainly through leaves, its 
effectiveness is not changed by soil 
conditions or cultivations. In con- 
junction with 2,4-D or MCPA for 
control of broad-leaved weeds, 
dalapon can be used to ciear a 
sward where ploughing would be 
difficult, 10-20 Ib. per acre is re- 
quired for a near-complete kill. 
Under British conditions residues 
vanish in one to two months, and 
following autumnal use re-seeding 
can be done in the spring with 
complete safety; even shorter in- 
tervals between treatment and 
sowing or planting may be safe. 
Couch is much reduced though not 
wholly eradicated by dalapon. Used 
in smaller amounts it will check 
the growth of old grassland swards, 
enabling re-sown clovers or ryegrass 
to establish themselves. Woodford 
cited one disadvantage of dalapon 
its slow action, which can expose it 
to interference from weather or 
cultivation work after application. 
Woodford’s survey also mentioned 
simazine (see these Reports, MaANnu- 
FACTURING CHEMIST, 1957, 28, (10), 
474) or 2-chloro-4, 6-bis-(ethyl- 
amino)-s-triazine, a persistent near- 
total weedkiller to which some crop 
plants seem relatively immune and 
to which maize is wholly immune. 
Field beans have nearly as much 
immunity as maize. The selectivity, 
so unusually specific, is due to 
enzyme systems in the immune 
or near-immune plants which can 
break down simazine when it enters 
the plant system and before it can 
exert phytotoxic effects. Simazine 
is very water-insoluble and small 
rates per acre persist for more than 
a year in the soil. Crops which can 
benefit from this weedkiller men- 
tioned by Woodford are, besides 
maize and field beans, asparagus, 
blackcurrants, and some shrubs and 
trees. The use of simazine for weed 
control with beans requires more 
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field work before it can be generally 
recommended. The bean’s immunity 
to damage seems less on sandy soils 
than on clay soils. 

Selective chemical weedkillers for 
cereals now total ten and the choice 
of the most suitable in any given 
cereal-weeds situation has become 
complicated. On this subject another 
British contribution® is an up-to-date 
and exceedingly valuable reference. 
It deals with the newer (since 1955) 
cereal weedkillers, CMPP, SMA 
(sodium monochloroacetate) and 
CP-1815, now known to be a mixture 
of MCPA and 2,3,6-trichlorobenzoic 
acid. Woodford stressed the need 
for specialised advisory services 
now that chemical weed control 
had become a far more complex 
subject ; manufacturers have already 
built up advisory services, but the 
N.A.A.S. has yet to follow suit in 
developing specialised advisory sec- 
tions. He also emphasised the 
associated point that there is now 
a multiplicity of proprietary names 
adding to users’ confusion, and in 
some cases the percentage of par- 
ticular chemical in such a product is 
not stated. One reason for manu- 
facturers’ reticence given by Wood- 
ford is that “‘ secrecy concerning a 
new product is often the only way 
manufacturers have of protecting 
themselves against unfair com- 
petition from rival companies who 
have not incurred development 
costs on the new chemical.” How- 
ever, as Woodford logically argues, 
the persistence of this situation 
confuses and frustrates the farmer 
and it prevents the N.A.A.S. or 
other independent advisers from 
fulfilling their tasks adequately. 
Almost all other countries now have 
legislation requiring manufacturers 
to register weedkillers and to declare 
the nature and amount of the active 
ingredient or ingredients contained. 


Black spot of apples 

Pheny! mercuric chloride for black 
spot disease of apples is discussed 
in a recent paper based upon field 
work in Australia.’ The history of 
previous and not wholly satisfactory 
control treatments is reviewed, e.g. 
with Bordeaux mixture followed 
by lime sulphur and copper-lime- 
arsenite mixtures. The weak spot 
in the black spot fungus’s life cycle 
is the period between harvest and 
leaf-fall when the infection is con- 


' fined to the tree and not yet spread 


to the leaves. Phenyl mercuric 
chloride is able to give 95°, reduc- 
tion without damaging the tree, 
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and at a cost no greater than that of 
previous annual sprayings seems 
likely to eradicate black spot after 
two or three years of treatment. 


Pyrethrum and public water 
An unusual case of pest control 

the eradication of organisms from 
water in mains—has been described.* 
Asellus aquaticus is a crustacean 
closely related to the wood louse, 
and it can heavily infest water 
mains. In this country it is said 
that only Gloucester and Faringdon 
have experimented with pyrethrins 
to exterminate this pest of water, 
although the use of pyrethrins was 
successfully demonstrated in Am- 
sterdam in 1947 when a_ serious 
infestation occurred there. The 
problem of eradicating aselli is to 
maintain a concentration toxic 
enough to kill the aselli but which 
is not injurious to the water con- 
sumer. Chlorine is resisted better by 
aselli than humans! Pyrethrum 
seems to be the only toxic sub- 
stance able to achieve control. In 
the Amsterdam work the pyrethrum 
had to be freed from its kerosene 
varrier, but this problem no longer 
exists now pyrethrins I and II can 
be supplied in alcohol solutions. 
A dose of as little as 1/500th p.p.m. 
proved suflicient to eradicate aselli 
from water mains ; probably not 
many of the aselli were killed by 
this low dosage, but they were 
sufficiently paralysed to relinquish 
their colonising grip upon pipe 
surfaces and to be flushed out 
through hydrants and washouts. 
No residual effects as taste or odour 
were strong enough to be noticeable. 


A bacillus for insect control? 
Large-scale field tests during 
1959 are planned for what is called 
a microbial insecticide.* * The 
spore-forming bacterium, Bacillus 
thuringiensis Berliner, has a wide 
range of susceptible insect hosts, 
and it is said that it can be applied 
in dust or spray forms with con- 
ventional equipment. Industrial 
production by fermentation methods 
would appear to have been initiated 
at least on a pilot-scale. Its virulence 
is not lost with repeated artificial 
growth, but it is harmless to warm- 
blooded animals so that its use 
should be free from problems of 
dangerous residues. Somewhat 
extensive claims or hopes have been 
indicated already, but these may be 
over-optimistic. The paper referred 
to above® puts the prospects of this 
first microbial insecticide into per- 
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spective and warns against regarding 
it as a panacea. 


A parathion hazard 

The toxic hazards of insecticides 
that can be absorbed by the skin 
are not confined to the operations 
of spraying or dusting. Residues of 
such insecticides on the stems and 
foliage of treated plants are poten- 
tially a risk to workers who must 
frequently handle the plants in 
other cultivation work. Thus, in a 
commercial tomato nursery, staff 
may be handling many hundreds of 
plants per day, and residues of an 
organo-phosphorus insecticide could 
be cumulatively absorbed. A recent 
British paper'® reports a thorough 
investigation of this risk, with 
parathion as the test insecticide 
and tomatoes and cucumbers under 
glass as the test crops. “ Smoke ” 
and aerosol methods of parathion 
application were tested. It was 
found that there was greater con- 
tamination of hands (or gloves) 
with parathion-treated tomato 
plants than for similarly treated 
cucumber plants, and this seems 
due to the hairy surfaces of tomato 
leaves and stems. The highest 
contamination risk was when 
tomato plants were handled soon 
after an aerosol application. Never- 
theless, the amounts thus picked up 
on the hands are unlikely to be 
hazardous; the quantities involved 
are minute, and the inevitable 
soiling of the hands through tomato 
plant handling means that hand- 
washing will be fairly frequent, 
further reducing contamination. 
This reassuring conclusion is sup- 
ported with copious data. However, 
this wide measure of safety applies 
only to normal rates and to normal 
methods of parathion application. 
With much increased rates of use 
or under different conditions of 
distribution, the contamination risk 
may be higher. 


Dust kills insects 

Silica dusts that dehydrate insects 
mark a new approach to pest con- 
trol in the U.S." 

The dusts adsorb the waxy or oily 
layer that covers insects’ bodies. 
Deprived of this coating, needed to 
retain vital body moisture, the 
insects “dry ” to death. Since no 
biochemical action is involved, in- 
sects probably will be unable to 
develop immunity. Non-toxic to 
man and animals, the dusts re- 
tain their effectiveness indefinitely. 
Under laboratory and field test 
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conditions, two synthetic dusts, a 
silica gel and a silica aerogel, proved 
to be the most outstanding of a 
large number of adsorptive com- 
pounds tested. A little of either 
goes a long way. Only a small 
quantity picked up by an insect is 
sufficient to cause death within a 
short time. The particles measure 
about 0°02 micron in diameter. 
Two other developments are 
claimed to show “ tremendous ” 
promise in coping with the $4,000 
million worth of damage caused 
each year by insects and vermin 
in the United States. One is the 
development of methods to inject 
insect populations with diseases 
fatal to the insect but harmless to 
other living creatures; the+ other 


deals with advancing or retarding 
the normal life cycle by hormone 
treatment, with fatal results. 
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ANTIBIOTICS 


By R. Levin, F.P.s. 


Food preservatives @ Anti-cancer tests @ Plant protection with 
antibiotics @ Ringworm treatment @ Penicillin-resistant staphylo- 
cocci @ India’s antibiotic industry 


Food preservation 

MAINTAINING raw fish in good 
condition is a problem which has 
always faced the fish industry. Ice 
and cool storage is the only satis- 
factory means of preservation so 
far, but the period of preservation 
is still relatively short so that the 
fish must be moved quickly from 
port to shop. Addition to the ice of 
a small proportion of chlortetracy- 
cline has been described and _ this 
step is claimed to improve the 
keeping quality of the catch. At the 
Torry Research Station, Aberdeen, 
tests have been under way for some 
time to establish whether the in- 
corporation of that antibiotic did 
improve the keeping quality of fish 
and what concentration, if any, of 
antibiotic was present after cooking.’ 
Codling stored in ice containing 
chlortetracycline (5 ppm.) were 
sampled at two-day intervals and 
the antibiotic content of the skin 
and tissues determined. A striking 
but unexplained observation was 
the marked difference in the con- 
centration of antibiotic between the 
two sides of the fish, i.e. the side 
lying uppermost always contained 
considerably more antibiotic. The 
greatest concentration was found 


April, 


in the skin, little or no antibiotic 
appeared to penetrate to the deep 
flesh 
Skin 
Uppermost: | p.p.m. (2nd day) to 
12 p.p.m. (22nd day) 


Underside: | p.p.m. (18 to 20 days) 


Subcutaneous layer 
Uppermost: 0-3 p.p.m. (2 days) to 
4 p.p.m. (20 days) 
Underside: 05 p.p.m. (10 days) to 
1-5 p.p.m. (22 days) 
Deep flesh 
Uppermost: 2 p.p.m. (22 days) 
Underside: 0-2 p.p.m. (22 days) 

Washing the fish to remove 
surface slime removed about 20°, 
of the antibiotic present, while 
experiments on the effect of cooking 
showed that following steaming or 
boiling there was no residual anti- 
biotic in the tissues, although half of 
the original activity remained in the 
skin. Baking in the oven at 190°C. 
for 15 min. produced surprisingly 
little reduction in the antibiotic 
content of skin and flesh. 

The use of antibiotic-ice for the 
preservation of fish has not yet 
received approval, even in the 
United States. The American 
Cyanamid Co. is reported to have 
sought permission from the Food and 
Drug Administration last year, but 


1959—Manufacturing Chemist 








heb tnde’ aehealishetesivumsiee 





VR reese 


“> 


AD AEST ORE 


t 


watery GE uP «Ge 











{ 
a 
H 
: 
} 
j 
| 
} 


this was not accepted on the ground 
that more research was needed on 
the residue problem in uncooked 
fish. Since that rejection, Cyanamid 
has been hard at work gathering 
data on chronic toxicity based on 
tests carried out in dogs and rats 
fed with various percentages of the 
antibiotic in their diets. Having 
concluded from these tests that 
chlortetracycline could be consumed 
without harm at a level of 5 p.p.m. 
the company have recently sub- 
mitted a further petition. This time 
the F.D.A. have accepted the 
petition for study and in conjunc- 
tion with the Department of Agri- 
culture are now checking the 
data supplied. An F.D.A. official 
apparently stated that if the re- 
search data is found to support the 
company’s conclusions, clearance 
for the use of the antibiotic may be 
expected. That decision may have 
far-reaching implications in the 
preservation of other food such as 
fresh fruit and vegetables. It has 
already been shown that dipping 
raw salad vegetables in a solution 
containing oxytetracycline 250 or 
500 p.p.m. will prevent spoilage 
for up to 48 hr. at 30°C. or 12 days 
at 5°U.* 

The use of chlortetracycline or 
oxytetracycline for the preservation 
of poultry carcasses is permitted in 
the U.S.A. In Britain the advantage 
of adding these and other anti- 
biotics to table poultry is being 
studied. The first evidence of 
spoilage in uneviscerated carcasses 
is “ greening,” which occurs under 
the vent and on the abdomen. This 
is believed to be due to the diffusion 
of hydrogen sulphide produced by 
bacteria in the gut during storage; 
reaction with pigments of the blood 
and muscle produces a green pig- 
ment—sulphemoglobin. Greening 
is currently retarded by the prompt 
cooling of the carcase immediately 
after slaughter. 

The addition of oxytetracycline 
50 p.p.m. to the drinking water 
taken by the animals shortly before 
death has been found to delay the 
onset of greening, extending the 
shelf-life of the bird in prime 
condition by 30°, at 15°C. The 
time taken for greening to spread 
in treated birds is increased by 
80°,. In the case of eviscerated 
poultry held at chilling tempera- 
tures, spoilage is due particularly 
to psychrophilic bacteria which 
grow on the surface and on the 
flesh lining the visceral cavity. The 
shelf-life of such birds has been 
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found to reased by up to 
three weeks «t vool temperatures if 
chlortetracycline is added to the 
tanks of ice-slush used for cooling 
the carcasses. Refrigeration appears 
to be a necessary component, since 
without it the antibiotic failed to 
produce any significant extension 
of shelf-life. 


Anti-mitotic antibiotics 

Typical of the fervour with which 
American antibiotic manufacturers 
are contributing to the search for 
anti-cancer agents is the work pro- 
ceeding at the John L. Smith 
Memorial for Cancer Research, May- 
wood. The Memorial, which is 
associated with Pfizer is screening 
antibiotic broths for anti-cancer 
activity. Soil samples are received 
at Maywood from all over the world 
and these are examined to identify 
the micro-organisms present. Pro- 
mising looking organisms are put 
to work fermenting broths which 
will subsequently be injected into 
animals with implanted cancer. 
Broths reported to be active are 
then fractionated to isolate the 
active principle or principles. Isola- 
ted compounds are sent to a pilot 
plant for larger scale production, 
whereupon the larger quantities 
thereby obtained are submitted for 
pharmacological investigation. <A 
large proportion of the relatively 
few compounds that proceed to this 
stage have to be rejected because 
of unduly high toxicity. From this 
programme Pfizer hope to find 
about six compounds each year 
which are good enough for clinical 
trial. Of course, it is appreciated 
that the chances of finding even six 
promising compounds are low, but 
optimism apparently prevails. 


Treatment of plant disease 

The use of antibiotics, especially 
streptomycin and the broad spec- 
trum antibiotics, for the treatment 
of plant disease has been known for 
some years. Penicillin, griseofulvin, 
chloramphenicol, chiortetracycline, 
streptomycin and oxytetracycline 
have all been shown to be absorbed 
and translocated to the skin and 
leaves following application to the 
roots. Comparatively little study 
has been made on whether anti- 
biotic substances are absorbed by 
the leaves and other tissues and 
translocated downwards to other 
parts of the plant. In a con- 
tribution from the Merck Research 
Laboratories, Gray*® provides evi- 
dence on this point and moreover 
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shows that the absorption of anti- 
biotics by the leaves is by no means 
universal among antibiotics. Those 
tested were applied to the foliage 
either by spray or by placing a 
single primary leaf in the antibiotic 
solution for several days. Transport 
of the antibiotics out of the leaves 
both up the stem to new leaves and 
down to older leaves and roots was 
traced by assaying portions of 
the plant. Antibiotics tested by 
the author included streptomycin, 
penicillin, tetracyclines, chloram- 
phenicol, neomycin, — bacitracin, 
viomycin, streptothricin and pleo- 
cidin. The results of spraying a 1°, 
solution showed that only strepto- 
thricin and pleocidin were readily 
absorbed and transported from the 
leaves of bean and tobacco plants. 
When the same antibiotic solutions 
were applied by dipping a single 
leaf for several days, many of the 
other antibiotics were also absorbed. 
Dowler and Goodman‘ found evi- 
dence that streptomycin is trans- 
located downwards when a solution 
containing 1,000 units/ml. was 
brushed on proximal or distal por- 
tions of leaves of Coleus sp. Although 
the antibiotic was detected in the 
stem, no activity was found in the 
roots. 

In a therapeutic test Gray sprayed 
the primary leaves of bean plants 
previously incculated with Xan- 
thocomonas phaseoli with strepto- 
thricin or pleocidin. The plant 
subsequently showed no evidence 
of common bacterial blight. The 
author demonstrated that the down- 
ward transport of streptothricin 
was principally in the xylem. 


Oral treatment for ringworm? 
Fungous infections are rarely life- 
threatening and, with few excep- 
tions, have. therefore never been 
classed as serious disease. However, 
figures published by the U.S. Office 
of Vital Statistics show that there 
were 351 deaths from mycotic 
infection in the U.S.A. during 1955. 
Some part of these fatalities are 
undoubtedly due to infections caused 
by the yeast Candida albicans, 
which occasionally result from the 
administration of broad-spectrum 
antibiotics. Fortunately the anti- 
fungal antibiotic—nystatin——is now 
available for the treatment of many 
of those otherwise uncontrollable 
infections. The figures for fungous 
infection fatalities are no indication 
of the widespread distribution of 
mild skin conditions attributable 
to the presence of fungal parasites, 
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the successful eradication of which 
is frequently still unattainable. 

Although more than a score of 
potent antibacterial antibiotics are 
currently available, the number of 
antibiotics active against fungi is 
remarkably low. This may be due 
to the eagerness in early screening 
programmes to isolate substances 
with activity against infectious 
bacteria. Those with antifungal 
activity have often been toxic and 
in vivo tests frequently failed to 
confirm expectations derived from 
laboratory results. 

Griseofulvin, the metabolic pro- 
duct of a number of species of 
Penicillium first isolated in 1939, 
has recently achieved a prominence 
as a possible addition to the small 
group of substances already avail- 
able for the treatment of fungal 
disease. The substance is markedly 
fungistatic in vitro and is reported 
to have low mammalian toxicity. 
Armed with that information and 
the knowledge that little or no 
work has appeared describing the 
systemic treatment of ringworm, 
Gentles® gave griseofulvin by mouth 
to a number of guinea-pigs with 
induced Microsporum canis infec- 
tion. Dosage at the rate of 60 
mg./kg. daily was started after the 
lesions were well developed. Within 
four days of the first dose beneficial 
effects were seen. The hair which 
grew during the course of treatment 
was found, on histological examina- 
tion, to be entirely free of the micro- 
organism. Lauder and O’Sullivan® 
used griseofulvin in the prevention 
and treatment of experimental ring- 
worm in cattle. When the anti- 
biotic was given by mouth at the 
daily rate of 60 mg./kg., the estab- 
lishment of artificial infection with 
Trichophyton verrucosum was en- 
tirely prevented. When the control 
group, which had developed mature 
ringworm lesions, were given the 
antibiotic therapeutically, all histo- 
logical evidence of infection dis- 
appeared within two weeks. After 
three weeks new hair was growing 
and the typical ringworm § crusts 
were no longer present. In a further 
communication, Gentles and co- 
workers’ have postulated that 
griseofulvin is able to penetrate into 
the hair follicle, becoming incor- 
porated into the newly formed 
keratin of emerging hair shafts. The 
hypothesis was tested by removing 
hair from a group of guinea-pigs 
which had received 23 consecutive 
daily oral doses of griseofulvin 30 to 
0 mg./kg. Water washing followed 
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by solvent extraction of the hair each 
produced approximately similar 
quantities of the antibiotic. The 
authors concluded that whilst some 
part of the griseofulvin enters the 
hair follicle another portion appears 
to be excreted through the skin, 
adhering to the external surface of 
the hair follicle. In a preliminary 
communication Williams et al.§ 
have suggested that oral griseoful- 
vin may be effective in the treatment 
of superficial fungous infections in 
man. They gave an arbitrary dose 
of 0-5g. four times daily as the only 
treatment to nine patients with 
Trichophyton rubrum infection of 
the skin or nails. The patients 
reported a rapid control of itching, 
characteristic symptoms of the 
disease began to disappear and 
within two weeks it became difficult 
to find the fungus in scrapings of 
the affected area. There was no 
evidence of side-effects. The authors 
believed their results to suggest that 
griseofulvin may be of therapeutic 
value, but were careful to add that 
many more months of trial will be 
required before a proper appraisal 
can be made. 


The problem of the resistant 
staphylococcus 

Resistant staphylococcal infec- 
tions have been a prime topic of 
interest during recent months. A 
Report by a sub-committee of the 
Central Health Services Council 
under the chairmanship of Lord 
Cohen of Birkenhead draws atten- 
tion to the prevalence of staphy- 
lococeal disease in hospitals and 
discusses methods of prevention. 
The suggestion that antibiotics are 
responsible for the problem is not 
supported by the authors of the 
Report, who emphasise that the 
ubiquitous staphylococcus was well 
known before the antibiotic era. 
Nevertheless, that the indiscrimi- 
nate use of antibiotics can add to it 
is noted and hospital physicians are 
invited to keep certain antibiotics 
known to be effective against 
staphylococci (e.g. erythromycin) 
in reserve and to withhold the use 
of other antibiotics where possible. 
The resistant staphylococcus, a 
universal problem, is being studied 
in many parts of the world. It 
provided the subject of a panel 
discussion during the 1958 Sympo- 
sium on Antibiotics held in Washing- 
ton, where it was agreed that more 
than just a new and better anti- 
biotic was needed— medical authori- 
ties are recognising the part that 
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bad hospital housekeeping can play. 

For the treatment of a fulminating 
infection due to staphylococci resis- 
tant to the major antibiotics the 
panel favoured the use of vanco- 
mycin, kanamycin and ristocetin. 
Only the last named is currently 
available in Britain. Antibiotic 
resistance will be discussed also at 
the International Symposium on 
Antibiotics due to be held in Prague, 
Czechoslovakia, on May 18-23 next, 
and at a Symposium sponsored by 
the Italian Society of Obstetricians 
and Gynecologists to be held at 
Perugia, Italy, on May 1-3. 

The staphylococcus was once 
held to be sensitive to penicillin, 
but the proportion of the staphylo- 
coccal population resistant to the 
antibiotic has increased, particularly 
in hospitals. Consequently penicillin 
is often ineffective in staphylococcal 
infections. Penicillin-resistance in 
the staphylococcus is believed to be 
due to the ability of resistant 
organisms to produce an enzyme 
penicillinase which is capable of 
producing the rapid chemical de- 
gradation of the antibiotic with the 
subsequent loss of its antibacterial 
activity. To counter this effect 
Sollman and Streatfield® have sug- 
gested the administration with the 
penicillin of a penicillinase-inhibitor. 
Various compounds were tested, 
in vitro, by the authors, for the 
ability to inhibit penicillinase pro- 
duction in a_ penicillin-resistant 
pathogenic strain of Micrococcus 
pyogenes var. aureus. The com- 
pounds tested included quinine, 
quinacrine, chlorquine, trypsin, chy- 
motrypsin, xylocaine, sulphathia- 
zole, sulphadiazine, sulphanilic acid 
and d-penicillamine. Of these only 
trypsin, chymotrypsin and quina- 
crine were considered sufficiently 
active to warrant in vivo study. 


Antibiotic production in India 

In 1947, at the time of indepen- 
dence, India was a country with 
little experience in the pharmaceu- 
tical or chemical industry. The new 
Government was keen to expand 
industrially in many fields, therefore 
the development of an indigenous 
antibiotic industry had _ special 
problems. How and when these 
were met and tackled and the 
remarkable progress made once the 
preliminaries were completed is 
told by Raja.'® The author describes 
the creation and development of the 
only Indian antibiotic manufac- 
turing company in the first issue 
of an English language scientific 
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The Search for an Anti-Cancer Antibiotic 


Left: Photographing cancer cells. John L. Davenport, director of the John L. Smith Memorial 
for Cancer Research at Maywood, N.J., checks exposure in a study of the growth of cancer 
cells by high magnification, time-lapse motion pictures. The microscope and camera on the 
left record the growth of the cells in a nutrient medium; those on the right the growth of 
cells in an identical medium to which a new anti-tumour substance has been added. 


Top right: Antibiotic broths which have been found to show some anti-tumour activity are 


produced in quantity in this bank of fermentors. 


Right: It takes four hands to hold a mouse for tumour implantation 


periodical on antibiotics published 
by that company. 

As early as 1942 a committee set 
up under the Imperial Government 
of India considered post-war de- 
velopment and decided that self- 
sufliciency in the production of 
essential drugs was desirable. 
Penicillin, sulphonamides and anti- 
malarials received top priority. In 
1948 the new Government decided 
to establish a publicly-owned peni- 
cellin factory. A 200-acre site near 
the village of Pimpri, 10 miles from 
Poona, was selected and financial 
and technical help were provided 
by UNICEF and the WHO. In 
1952 the foundation was laid and 
two years later most of the building 
had been completed. In June 1954 
a joint stock company was regis- 
tered in the name Hindustan Anti- 
bioties (Pvte.) Ltd., the shares of 
which are vested in the President of 
India. Trial runs were made after 
December 1954, but it was not until 
March 1956 that regular production 
of penicillin started. The speed with 
which progress has since been made 
is illustrated by the following table 
of production: 
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million mega units 


1955-6 ; 0-62 
1956-7 ; 9-9 
1957-8 se ak 216 
1958-9 (expected) ... 24-0 


The product of the antibiotic 
company is packed in vials or bulk 
containers. Vialled material is 
handled by five distributing com- 
panies. Bulk peniciilin is purchased 
by the companies operating in 
India who had previously imported 
it. The current home demand for 
penicillin in India is 50 million mega 
units and therefore even current 
production is capable of meeting 
only half of national requirements. 
A team of Russian experts who 
visited India in 1956 estimated that 
as medical facilities improve and 
the rural health programme gets 
under way penicillin requirements 
are likely to be doubled. A _ pro- 
gramme for expanding production 
facilities is in hand, and an increase 
in annual production of penicillin 
to 40 million mega units is expected 
by 1959-60. Hindustan Antibiotics 
prides itself on the quality of its 
product, all material passed for 
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distribution conforms to the Phar- 
macopocia of the U.K., and of 
U.S.A. 

Tuberculosis is an immense 
problem in India and not surpris- 
ingly the Government are anxious 
to establish a streptomycin plant as 
soon as possible. Current national 
requirements are estimated to be 
$5,000 kg. Hindustan Antibiotics 
hope to achieve this target within 
three years. 
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The 1959 Corrosion Exhibition 


Many exhibits for the chemical industry 


The first Corrosion Exhibition organised by ** Corrosion Technology ”’ 
was held in October 1957 at the Royal Horticultural Society’s Old 
Hall. This year’s Exhibition is half as large again and will be held in the 
There are over 100 stands, on which are being shown 
the latest methods of combating all types of corrosion problems. Here 
is a description of exhibits of special interest to manufacturing chemists. 


R.H.S. New Hall. 


A.C. Plastic Industries Ltd. 
Stand 105 (Balcony Hall) 

This company is using rigid and lami- 
nated PVC, polythene, HD polythene, 
nylon and Perspex in a variety of applica- 
tions, including fume extraction. The 
company has installed fume extraction 
plant complete with PVC fans and lip- 
extraction hoods from laminated PVC 
and PVC fume cupboards complete with 
ducting and polythene-coated axial fans. 
Pipe installations for conducting corro- 
sive fluids are being made in polythene 
and PVC tubing. 


Anglo-American Synco 
Corporation Ltd. 
Stand 73 

The main exhibit of these specialists in 
sprayed neoprene-based coatings, is a 
30 in./24 in. centrifugal pump-casing 
which has been in operation for over 
14,000 hr. 

Other exhibits, including lined valves, 
pump impellers and = scrubbing-tower 
trays, indicate the versatility of Synco 
neoprene linings which can be applied by 
the company’s engineers to both new and 
ex-service equipment either in their works 
or on site, 


Atlas Plating Works Ltd. 
Stand 33 

A general range of electro-plating is 
shown on the stand and includes decora- 
tive and protective finishes obtained by 
still-vat and barrel processes. Examples 
of work in various metals are shown, also 
Roto-finished parts and anodising, both 
by sulphuric and chromic acid. Tin nickel, 
which is rapidly establishing itself for 
protective and decorative finishes, is 
featured, as is brass plating on wire 
articles. The interesting development of 
plating plastic components is shown by 
specimen pieces. A specially equipped 
department offers depositions of hard 
chromium including plating direct on to 
aluminium. Precious metal deposits, with 
their high conductivity and anti-corrosive 
qualities, are also exhibited. 


British Paints Ltd. 
Stands 77 /80 

This stand will feature, by means of 
panels, specifications designed to deal 
with the following problems: internal 
corrosion in oil tankers, calorifiers, heat 
exchangers, steam boilers, economisers, 
ete., drinking-water tanks, crankcases of 
diesel engines, bridges and = structural 
steelwork, external corrosion of ships’ 
hulls above and below the water-line, 
and heavy-duty coatings for high abrasion, 
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The Place: Royal Horticultural Society's 
New Hall, Greycoat Street, West- 
minster, S.W.1. 

Opening Days: Monday, Tuesday, Wed- 
nesday and Thursday, April 27-30. 

Times of opening: Monday |! a.m.- 
7 p.m. Tuesday and Wednesday 
10 a.m.-7 p.m. Thursday 10 a.m.- 
4.30 p.m. 

Readers of ‘* Manufacturing Chemist "’ 
may obtain complimentary admission 
tickets on application to 

The Organiser, Corrosion Exhibi- 
tion, Leonard Hill House, Eden 
Street, N.W.!. 











acid and alkali resistance. Also shown will 
be the priming of metal surfaces by means 
of various specialised coatings such as cold 
galvanising. The Industrial Finishes 
Division will be represented by examples 
of their stoving enamels, including 
hammer, wrinkle and  polychromatic 
finishes and the new polyurethane 
coatings. 

An interesting exhibit will show the 
behaviour of several coatings used in con- 
nection with cathodic protection. Another 
will illustrate what happens on the interior 
surface of a boiler tube while steam is being 
generated, together with the advantages 
to be gained by using the firm’s Apexior 
process for such surfaces—-even up to 
1,000°F. 


BTR Industries Ltd. 
Stand 10 

The results of many years’ experience in 
anti-corrosion lining, covering and fabrica- 
tion are indicated by the display of the 
BTR Group of Companies. 

Exhibits will include: A range of rubber 
and ebonite compounds bonded to base 
metal. Demonstration circuit comprising 
an ebonite-lined pump, ebonite pipes, 
valves and fittings and a_ glass-fibre 
reinforced resin-bonded tank for corrosive 
applications. Moulded and fabricated 
ebonite components and corrosion-resis- 
tant vessels in gutta-percha. Industrial 
hose in textile reinforced rubber, P.V.C. 
and P.T.F.E. for service under corrosive 
conditions. A range of high-impact P.V.C. 
pipes and fittings including demonstration 
assemblies showing methods of jointings 
and degree of “ set’ obtainable in pipes 
for specific circuit designs. A selection of 
base metals coated with polythene, 
neoprene, hypalon, epoxy pitch, nylon and 
ceramic by flame spraying etc. Patent 
flexible P.V.C. jointing of acid-resisting 
bricks. Acid-resisting paints. 


April, 


BX Plastics Ltd. 
Stands 42/39 

Chemical plant made from Cobea rigid 
vinyl and expanded metal laminates will 
be displayed with various exhibits of 
chemical plant equipment fabricated by 
leading manufacturers in this field. 

Plant made from Stelvetite, the plastic- 
coated steel, will also be shown. 


Cathodic Corrosion Control Ltd. 
Stands 47/50 

A new transistorised holiday detector, 
to be known as the Perram Pacc, is to be 
introduced. The detector, which will be 
demonstrated, is completely self-contained 
and has a resin-bonded fibreglass case. 
Light weight has been achieved by the use 
of a transistorised circuit, powered by six 
Varley dry accumulators. 

A further feature of this new unit is that 
it operates on a D.C. output, enabling the 
equipment to be used with rolling springs 
regardless of the diameter sizes of the pipe 
to be tested and without interference due 
to pipe capacitance. 

Cathodic Corrosion Control Ltd., from 
whom the Perram Pacc Holiday Detector 
is available for sale or hire, specialises in 
cathodic protection engineering by im- 
pressed current methods. 


Cawley Plastics Ltd. 
Stand II 

The main feature will be a dual lamin- 
ate tank kept at boiling point for the 
period of the Exhibition. This method of 
constructing chemical storage and process 
tanks widens the number of uses of tanks 
in plastic materials and allows changes in 
temperature, shape and size previously 
thought to be impossible. The inner sur- 
face is unplasticised PVC and this is 
externally reinforced and bonded to 
polyester resin reinforced with glass-fibre. 

A new fan in unplasticised PVC, which 
gives centrifugal fan performance in an 
axial flow type case, will be working on the 
stand. 


Ciba (A.R.L.) Ltd. 
Stand 5/6 

The Ciba (A.R.L.) Ltd. display will 
feature applications of the Araldite 
range of epoxy resins. These are used in 
the anti-corrosion field for protective 
paints, glass-fibre laminates, cements and 
stoppers, as well as for adhesives and 
potting compounds. The resins are said to 
cure without giving off volatile matter, 
and shrinkage is negligible. The resulting 
cured material is resistant to chemical and 
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atmospheric attack and has outstanding 
adhesion to many different materials in- 
cluding metals. The resins have strength, 
toughness and resilience and have good 
electrical properties. 

The use of woven glass cloth impreg- 
nated with Araldite as a protective coating 
or raw material has been particularly 
successful. The resulting laminate has a 
high strength /weight ratio, is resistant to 
damage and is non-corrodible. 

Electrical assemblies or components 
can be conpletely protected against 
atmospheric corrosion by potting or 
encapsulating them in Araldite. 


Corrosion Group, 
National Chemical Laboratory, D.S.1.R. 
Stand 107 (Balcony) 

The Group maintains a 
abstract bibliography and advises on 
corrosion and related problems. Some 
typical problems will be shown together 
with the method of recording and classi- 
fying the data accumulated. 

An illustrated description will be given 
of the type of water circulation system 
that is being used to investigate the cor- 
rosion of metal pipes by flowing water at 
various temperatures. The results should 
be of value in predicting the behaviour 
of metals in hot-water systems and in heat 
exchangers in general. A further objective 
is to develop inhibitors that will be effec- 
tive at concentrations of 10 p.p.m. or less. 

\ preliminary research experiment will 
be shown revealing variation in the pro- 
tection given by cyclohexylamine car- 
bonate (CHC) to steel surfaces grossly 
contaminated with various salts and ex- 
posed to a humid atmosphere. 

The mechanism of action of chromates 
as corrosion inhibitors in dilute aqueous 
solutions is being investigated using 
sodium chromate labelled with radio- 
active Cr®!. Adsorption of chromate on the 
surface of the metal and subsequent oxide 
film growth can be followed by measuring 
the amount and distribution of radio- 
activity. The equipment will be shown, 
together with some typical results. 


corrosion- 


Corrosion Ltd. and Coltrate Ltd. 
Stand 108 (Balcony Hall) 

Corrosion Ltd. will show examples of 
their long-established Epiglo and Epi-tar 
epoxy coating and of their new Polytile 
coating. 

Coltrate Ltd. will demonstrate by 
photographs some of the many 
they have undertaken for well-known 
companies. They are fully equipped with 
shot-blasting machinery. specialised appli- 
cation and heat-curing equip- 
ment. 


jobs 
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Corrosion Proof Products Ltd. 
Stand 63 

Corrosion Proof Products Ltd. are 
specialists in the anti-corrosive field and 
manufacture an extensive range of 
chemical-resistant cements, membranes 
and jointing compounds. The company’s 
Contracts Department undertakes the 
laying of chemical-resistant tiled floors 
and drainage systems, and the construc- 
tion of brick and/or membrane linings to 
storage tanks, acid towers and processing 
vessels, etc. 

The company 
Department whose 


Technical 
are at the 


also has a 
services 


Manufacturing Chemist 


April ; 


Chemical tank of 
**Cobex’’ rigid 
vinyl made by BX 
Plastics Ltd. and 
laminated with ex- 
panded metal. 


disposal of engineers, architects and con- 
sultants on matters relating to anti- 
corrosive specifications. 

Samples are exhibited of the company’s 
chemical-resistant cements and mem- 
branes which include ; Furane resin cement; 
furane /phenolic resin cement; cashew nut 
shell resin cement; phenolic resin cement ; 
epoxide resin cement; natural rubber 
latex cement; synthetic rubber latex 
cements; plasticised sulphur cement; 
silicate cements; polyester resin cement. 


Du Pont Co. (United Kingdom Ltd.) 
Stands 90/91 

This company supplies neoprene, Hypa- 
lon and Viton synthetic rubber manu- 
factured by E. I. du Pont de Nemours & 
Co. Inc. in the United States. It is 
anticipated that during 1960 the produc- 
tion of neoprene by Du Pont Co. (U.K.) 
Ltd. will commence at a plant at present 
under construction in Northern Ireland. 

These elastomers are used in equipment 
for handling chemicals and oils where 
elastomeric properties are required, to- 
gether with resistance to attack by the 
product being handled. Such items as 
tank linings, valve sleeves, gaskets, O 
rings, hoses and conveyor belts, are typical 
examples of this type of application. 

In addition, these materials are utilised 
as the basic ingredient of high quality 
protective coatings used to prevent cor- 
rosion. Coatings made with them are 
weatherproof and are resistant to attack 
by many chemicals and oils as well as 
salt water. They may be designed for use 
at various temperatures and may be 
applied to several different types of surface 
including metal, concrete, masonry and 
wood. 

This exhibit tells the story behind the 
use of Du Pont elastomers for corrosion- 
resistant service in both the types of 
application mentioned above. Typical 
examples of parts made with these 
materials and of coatings that may be 
used on various surfaces are shown, along 
with examples of their practical applica- 
tion in industry. 


Ega Electric Ltd. 
Stand 84 

This company will exhibit non-metallic 
conduits, together with fittings and acces- 
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sories. Egatube is made from unplasticised 
PVC and is impervious to most corrosive 
conditions. 


Evode Ltd. 
Stand 8 

Evode Ltd., manufacturers of an ex- 
tensive range of anti-corrosive and protec- 
tive paints, are exhibiting the following 
items. Evokote Type 23. Epikote /pitch 
composition. This is a new addition to the 
range of Evokote paints. It is a two-part 
composition giving high film thickness per 
coat and showing excellent resistance to 
fresh and salt water, acids, alkalis, aqueous 
chemical solutions, oils, solvents and such 
combinations of these contaminants as 
are commonly met; for example, in plating 
shops, dyehouses, chemical factories, gas 
and electricity works, and marine and 
port installations. 

Bitugel. First introduced at the 1957 
Corrosion Exhibition, this is a heavy-duty 
bituminous anti-corrosive in gas works, 
coking plants, steelworks, and for piers 
and other marine installations, bridges 
and galvanized-iron roofs, etc. 

Aluminium 308. Resists temperatures 
up to 1,000 F. and has good exterior 
durability. This material is suitable for the 
manifolds and exhausts of internal com- 
bustion engines, flues and the lower ends 
of chimney stacks, furnace doors, etc. 

Evoled and Evodyne. These products 
have become established for protection of 
chemical plant and building structures 
subjected to highly corrosive conditions. 

Evotect anti-bituminous paint. The 
necessity for sealing costs on bituminous- 
painted surfaces is eliminated by the use 
of this paint, thereby allowing the applica- 
tion of high-gloss colour to all such surfaces. 


A. E. Griffiths (Smethwick) Ltd. 
Stand 103 (Balcony) 

A. E. Griffiths (Smethwick) Ltd. are 
exhibiting a range of their corrosion- 
resistant fabrications consisting of P.V.C. 
reinforced plastics and titanium heating 
coils. 

On this stand are shown tanks suitable 
for electro-plating and processing opera- 
tions. They are constructed in reinforced 
plastics, utilising both polyester resin and 
furane resin. Of special note is the tank 
built in accordance with their twin-shell 


167 





principle, utilising an inner layer of 
furane resin and an outer layer of poly- 
ester resin. For use with this tank is 
a titanium coil for the heating of the 
solution, which employs the latest develop- 
ments in welded tube, as supplied by 
LC.1. 

The company are exhibiting a P.V.C. 
paddle-bladed-type exhausting fan with 
flanged inlet and discharge, capable of 
handling 1,500 c.f.m. and driven by direct 
coupled, totally enclosed 14-h.p. motor. 
A fume scrubber unit shown is also made 
entirely of P.V.C. 


F. Haworth (A.R.C.) Ltd. 
Stand 96 

The company are specialist contractors 
in anti-corrosion work and suppliers of 
materials to resist acid and alkali attack, 
for use by firms carrying out their own 
installations or repairs. 

Examples of contracting work will be 
illustrated by large photographs and 
examples of built-up flooring. Applica- 
tions of brick and tile linings for tanks, 
towers, ete., will be shown by models. 

Samples of bricks and tiles used for 
concrete and metal protection, together 
with a full range of anti-corrosion cements 
produced by Haworths, will be shown to 
illustrate the work of the material supply 
service. 


imperial Chemical Industries Ltd. 
Stand 67 /68 

This year L.C.1. Metals Division shows 
some of the many uses of titanium in 
chemical plant, and of titanium /platinum 
anodes for electrolytic cells and for catho- 
dic protection. 

Titanium has two outstanding proper- 
ties-excellent resistance to corrosion and 
a high strength /weight ratio—the first of 
which is particularly recommended to the 
chemical industry for equipment handling 
many aggressive process liquors. A work- 
ing exhibit shows how, by the use of an 
impressed positive potential, the corrosion 
resistance of titanium can be increased to 
cover an even wider range of aggressive 
media. 

An economic non-consumable electrode 
for use in a wide range of electro-chemical 
processes is also featured. Exhibits show 
that by making a titanium electrode with 
a thin layer of platinum, which need not 
be continuous, a light robust electrode is 
produced. This will operate successfully 
in many media for long periods at very 
high anodic current densities without 
deterioration. Cathodic protection of a 
steel pier immersed in sea water illustrates 
one application of the new electrode. 

The Metals Division of L.C.1. has many 
years’ experience in the development of 
corrosion-resistant non-ferrous metals and 
alloys, such as copper, brass, bronze and 
aluminium, is now manufacturing tita- 
nium and zirconium on a commercial 
scale and undertaking considerable evalua- 
tion and development work on the * new ” 
metals such as vanadium, niobium and 
beryllium. 


Laminated Plastic Products Ltd. 
Stand 14 

This company, a new subsidiary of a 
well-known drug and fine-chemical house, 
specialises in the application of high- 
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pressure asbestos-phenolic laminates to 
chemical plant. 

One of the main exhibits will be the 
company’s PTFE seated-ball-type plug 
cock, in pipeline form to show its advan- 
tages over the glass plug cock or weir type 
valve. 


James Lithgow (U.K.) Ltd. 
Stands 40/41 

This exhibit will show what the firm 
can do and what it has done. Pieces of 
new plant and equipment coated with 
various Calvinac plastic coatings of both 
air dried and heat cured types will be 
shown. Items have been chosen from the 
soap, fine chemical, antibiotic, oil, salt 
degreasing, rayon, sugar, marine, biscuit 
and ventilation industries. 


Loyne Ltd. 
Stand 32 

Loyne Ltd. specialise in applying sur- 
face coatings. On display will be a full 
range of samples and demonstration 
panels. Chemical resistant coatings 
included Araldite, Epikote, phenolics, 
neoprene, Hypalon, PTFE, polyesters and 
PVC. Anti-stick coatings include PTFE, 
silicones, metallisation, zinc, aluminium, 
linings. polyester, PVC and glass laminates. 


The Donald Macpherson Group of 
Companies 

Donald Macpherson & Co. Ltd. 
Mody & Co. Ltd. 

Stand 23 

A comprehensive range of surface-coat- 
ing systems will be shown suitable for 
combating all types of corrosive attack 
and examples will be exhibited of specific 
systems which have achieved practical 
suecess in a wide variety of fields, both 
industrial and marine. Among the indus- 
tries covered are: 

Chemical Industries, etc.: Here, a wide 
range of systems are shown suitable for 
applications in tanneries, dyeworks, acid 
manufacturing plants, soap and detergent 
factories, laundries, breweries, dairies, and 
various branches of the light and heavy 
chemical industry, including systems 
applicable to structural steelwork, sheet 
metal, non-ferrous metals, asbestos and 
concrete, etc. 

The Gas Industry: Systems for gas- 
holders, coke conveyor systems, retort 
houses, ammonia plant, purifier boxes, 
liquor tanks and structural steelwork. 

The Oil Industry: Storage tanks, pipe- 
lines, various specialised plants in refineries, 
road tank wagons, marine tankers, steel 
structural work. The Electricity Under- 
taking. Transmission pylons, condensing 
systems, atomic energy and conventional 
generating station equipment. Marine 
Installations and Shipping: Various 
systems to resist weathering and sea-water 
attack are shown. 

These systems embrace the most 
modern surface coatings based on recent 
developments, including epoxy resins, 
isocyanates, etc., and technical staff will 
be in attendance to advise on particular 
problems in any of the above fields, and to 
give recommendations as to pretreatments, 
surface preparation and the coating system 
advised. 
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Neuchatel Anti-Corrosion Ltd. 
Stand 34 

Models, specimens and photographs 
will demonstrate aspects of this company’s 
range of anti-corrosion services, including: 
pipelines, glass-fibre reinforced bitumen 
and coal-tar enamel coatings ; membranes 
—flexible, acid resisting and waterproof, 
asphalt, rubber and resinous types; 
brickwork and tiling; and tank linings and 
coatings of various synthetic rubber and 
plastic resin types. 

The high voltage “holiday-detection” 
system of determining the efficiency of 
completed coatings will be demonstrated. 


Nordac Ltd. 
Stand 44 

Rubber, lead and plastic-lined chemical 
equipment will be shown. A scale model 
of a hydrochloric acid storage instaliation 
will be on display, indicating the filling 
pipe, fume vent and a simple method of 
scrubbing the HCl fume which is dis- 
charged through the vent pipe. 


Packaging Centre 
Stand 104 (Balcony) 

Many of the most important modern 
packaging techniques and a vast amount 
of specialised packaging and packing 
materials are expressly designed to 
eliminate or to limit the corrosion of goods 
in store and in transit. 

The Packaging Centre’s display will 
illustrate this theme. It is in effect a 
“trailer” for a full-scale feature exhibition 
on this subject, soon to be staged at the 
Centre. This special display—**Packaging 
versus Corrosion”— is being sponsored by 
Corrosion Technology, the leading journal 
devoted to anti-corrosion techniques and 
services. It will be designed to give imme- 
diate practical help to every industry 
faced with corrosion problems— with the 
active collaboration of Corrosion Techno- 
logy’s technical staff. 


Plastic Constructions Ltd. 
Stand 18 

Exhibits will include a centrifugal fan 
made from high density polythene 
throughout; a centrifugal fan made from 
rigid PVC throughout; a PVC carboy 
pump; a PVC laboratory pump; a tank 
made from reinforced glass fibre material 
and lined internally with PVC; and an air 
agitation coil made from high density 
polythene. 


Prodorite Ltd. 
Stands 35/38 

Prodorite Ltd. carry out complete 
installations, including the original design 
and construction on site. Their work 
covers chemical engineering and acid- 
proof constructions of tanks, floors, pro- 
cess vessels, drainage and effluent schemes, 
fume extractions, etc., embodying special 
cement mastics, synthetic-resin surface 
coatings and plastic fabrications in poly- 
thene, rigid PVC and Orglas resin /glass 
laminates. 


St. Helens Cable & 
Rubber Co. Ltd. 
Stands 25/26 

This exhibit is representative of “9- 
Group Protection,” under which are 
grouped the wide range of Cabtyrit com- 
pounds for protecting plant from corro- 
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Shell V.P.1. 260 powder prevents corro- 
sion of these precision metal parts. 


sion. These comprise natural rubber, heat- 
resisting natural rubber, abrasion-resisting 


natural rubber, ebonite (hard rubber), 
ebonite (low-temperature  vulcanising), 
flexible ebonite, polychloroprene (neo- 


prene), PVC, butyl and butadiene acrylo- 
nitrile rubber—a range able to provide a 
solution to most problems of chemical 
corrosion. Special compounds are deve- 
loped where called for to meet individual 
requirements. 


Shell Chemical Co. Ltd. 
Stands 58/59/62 

Shell Chemicals provide not only for 
the protection of corrodible materials, 
but also for the construction of equipment 
from non-corrodible plastics. 

Epikote epoxy resins — condensation 
polymers of epichlorhydrin and di- 
phenylolpropane—— range from free-flowing 
liquids to high melting solids. Materials 
based on these resins are said to be tough, 
flexible, highly adhesive and resistant to 
a wide range of chemicals. 

Carina PVC and Carlona polyethylene 
(Ziegler-type, high density polymer) will 
be shown. The Shell vapour phase inhibi- 
tor which represents a new technique in 
corrosion prevention, either in the form of 
crystals or impregnated paper, will also 
be on display. 


Smith and Nephew Ltd. 
Stand 57 

The main feature of this stand is 
devoted to the application of Lasso 
P.V.C. protection tape. This tape is said 
to be particularly valuable for the pro- 
tection of joints on pipelines carrying oil, 
gas and electric cables, above or below 
ground. The Lasso Lap-o-Pipe machine 
is demonstrated on the stand. 


The Tin Research Institute 
Stand 4 

This exhibit will show the value of 
“block” tin coatings against corrosion of 
all kinds. 

By “ block ~ is meant a cast coating of 
pure tin obtained by dipping articles in 
molten tin. It is non-toxic and can there- 
fore be used in contact with foods. 
Equally important, it endows any metal 
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with perfect solderability. 


heaters, milk churns and 


articles. 


many 


Tretol Ltd. 
Stands 87 /88 

The principal conditions for which the 
materials of this comprehensive display 
of protective-coating systems have been 
designed are: chemical (wet and dry); 
marine; radioactive; high temperature 
and atmospheric. The more important 
materials in the Tretol range include : 

Tretol chlorinated rubber paints. These 
paints are said to have first-class resistance 
to acids, alkalis and wet conditions. They 
are suitable for practically all general- 
purpose protective painting where difficult 
atmospheric conditions occur, and also in 
marine and coastal environments. \ 
special grade has been developed for use in 
radioactive areas. 

Tretol Chemiprufe Enamel M.90. This 
one-pack modified epoxide enamel meets 
the need for a glossy decorative paint 
system which will provide maximum 
protection to steel work and machinery 
where corrosive chemical fumes are 
present. 

Tretol cold-cured epoxide enamels. These 
two-pack coatings are recommended for 
use in conditions where contact with 
solvents or immersion in acids and salts 
would render unsuitable a conventional 
air-drying protective system. 

Tretoprene 2C System. ¥or the protec- 
tion of metals and concrete against very 
heavy chemical attack. A two-coat 
application on primed surfaces is claimed 
to give a film build-up equivalent to a 
dozen or more coats of ordinary paint. 

Tretol heat-resisting coatings. These 
include high-temperature aluminium 
paints, and H.R. black enamel, which is 
designed to give protection against sul- 
phurous fumes and acid condensates. 

Tretol Coal Tar/Epoxy 177. This two- 
pack system provides a tough, tenacious 
coating in two coats and is claimed to 
have outstanding resistance to chemical 
attack by immersion or splash. 


The United Paint Co. Ltd. 
Stand 54 


The United Paint Co. Ltd. is exhibiting 
a comprehensive range of products. One 
item of interest is Visco-Led red-lead 
paint (B.S.S. 2523)—claimed by the manu- 
facturers to be a unique product, which 
overcomes the problem of settlement and 
wastage frequently experienced with red- 
and white-lead paints. Included in this 
range will be Visco-Led epoxy red lead, a 
high-grade anti-corrosive primer, which 
has exceptional adhesion and resistance 
to acids and abrasion. 

Among their other specialities is Clor- 
O-Cote, an acid-resisting paint for applica- 


tion by brush or spray, giving perfect 
protection against the action of acids, 
alkaline solutions and other corrosive 
forces. 


Winn and Coales Ltd. 
Stands | /2 

Although Denso tapes will always form 
the backbone of the Denso system, 
visitors to their stand will find the 
emphasis on the complete anti-corrosion 
service offered by Winn and Coales Ltd. 
of London. The non-oxidising and non- 
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The Institute 
will show how industry uses this block tin 
finish for fire extinguisher bodies, water 
other 


Moulding Denso tape on to the contours 
of a pipeline joint 


setting properties of petroleum jelly 
(the basis of the various Denso com- 
pounds) are changeless. However, with 
the growth in the use of plastics, it has 
been found practicable to laminate a 
film of PVC to Denso tape and Densopoi 
now provides the advantages of Denso 
with a tough, dry exterior, giving in- 
creased mechanical strength and an even 
higher electrical resistance. 

Simple, cold, on-site application enables 
Denso to be handled by inexperienced 
labour; at the same time, its correct use 
is imperative if lasting protection is to 
be achieved. With this in mind the 
Company has formed its own Contracting 
Department (centred on their northern 
area H.Q. at Sale) capable of undertaking 
any required application, but with its 
main objective the servicing of structural 
steelwork which calls for more specialised 
attention than does pipework or other, 
easily wrapped surfaces. 

Another example of Denso expansion 
in post-war years is the complete Cathodic 
Protection service, from initial survey 
to regular maintenance. 


Yorkshire Imperial Metals Ltd. 
Stand 93 
* Yorkshire Imperial” service includes 
research, investigation and prior installa- 
tion work to determine the correct alloy 
to meet individual service requirements. 
Amongst the products to be displayed 
are: “ Yorkshire Imperial” solid drawn 
tubes in copper and a wide range of 
special copper-base alloys such as the 
well-known Yorcalbro/Alumbro  (alumi- 
nium-brass), Yorkshire 70/30 Cupro- 
Nickel /Kunifer 30. Yorcoron /Kunifer 
30A, Yorcunife/Kunifer 5 (copper-nickel- 
iron), Yorcunic /Kunifer 10,” ete. 
Bi-metal tubes and bi-metal plates for 
conferring resistance on both sides to dual 
corrosion conditions, especially in heat 
exchange equipment in the oil industry. 
Kuterler PVC and polythene covered 
copper tubes for gas and water service 
pipelines installed in aggressive sur- 
roundings. 
Plastics 
polythene, 
PVC. 
Copper and 
tube fittings. 


tubes and fittings including 
Plastronga and high impact 


Yorcasal non-dezincable 
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BOOK REVIEWS 








The Analytical Uses of 

* 
Ethylenediamine Tetraacetic 
Acid 

By Frank J. Welcher. 
Nostrand. Pp. xvii +366. 
Tue publishers’ note on this book 
states that “the significant work 
done on the application of EDTA 
and its salts in analysis and control, 
appearing in the world-wide litera- 
ture up to this time, has been 
detailed in this important volume.” 

The reviewer's opinion is that it 
has done just that. In general, 
anyone investigating a particular 
problem will need to go back to the 
original papers, so that this work 
can be considered as a compilation 
of notes and references. 

There is no attempt to be selec- 
tive, to state whether or not pro- 
cedures for analysis have been 
checked in other laboratories or 
whether or not they are recom- 
mended by the author. The question 
of whether the time that could be 
saved by using this book instead of 
indices of abstracts justifies its 
inclusion in a library depends on 
the outlook of the librarian and his 
associates, but surely it would have 
been much more useful to labora- 
tory chemists in general to have 
published a few selected, well-tried 
and established analytical methods 
rather than this compendium of 
963 references. 


Van 


J. H. Martin. 


lon Exchangers in Organic 
and Biochemistry 

Edited by C. Calmon and T. R. E. 

Kressman. Interscience. Pp. 761. 
$15 net. 
Tuts monumental compilation on 
ion exchange consists of contrib- 
tions by specialists in various as- 
pects of the subject which have 
been edited by two scientists em- 
ployed respectively by the Perm- 
utit Co. in the U.S. and the Perm- 
utit Co. in Britain. 

The book consists of three parts: 
The first two deal with the fund- 
amentals of ion exchange and the 
techniques and apparatus used and 
the third part with its application 
to organic and biochemistry. Both 
the ion exchange properties of 
biochemical systems as well as 
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the applications of conventional 
ion exchange materials to bio- 
chemistry and to organic chemistry 
are dealt with. Aspects of the 
subject considered in the third 
chapter include the ion exchange 
characteristics of body tissues and 
cells, organisms, protein materials, 
special body products and fluids, 
pharmaceutical and medical appli- 
cations, plants and plant products, 
foods, organic chemistry and water. 

The book is undoubtedly com- 
prehensive and authoritative. Its 
comprehensiveness, however, may 
not appeal to the reader interested 
in only certain aspects of the subject 
and who will, therefore, begrudge 
paying for information he does not 
want. 





Bookshop Service 
All books reviewed in 
MANUFACTURING CHEMIST and all 
other scientific or technical books 
may be obtained from: Technical 
Books, 308 Euston Road, London, 
N.W.1. Telephone: Euston 5911. 











Pharmacology of Plant 
Phenolics 

Edited by J. W. 

Academic Press, London, 1959. 
151. 30s. net. 
Tus book is of a type which has 
become common in the biological 
field, representing as it does the 
proceedings of a symposium held 
at Oxford in April 1958 by the 
Plant Phenolics Group. Eleven 
papers presented at the symposium 
are placed on record together with 
numerous references and an edited 
note on the discussions which 
followed each paper. In some cases 
the discussions are almost as valu- 
able and stimulating as the papers 
themselves. 

The scope of the work, though 
confined to non-nitrogenous com- 
pounds, is somewhat wider than 
might appear from its title. Thus 
while the material is of prime 
interest to workers in the field 
of plant phenolics, there is much 
which will appeal to chemists and 
biochemists who have a leaning 
towards pharmacology. This is 
particularly true of the contribu- 


Fairbairn. 


Pp. 
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tions by Professors J. H. Burn 
and R. T. Williams respectively. 
Professor Burn’s introductory paper 
does not in the strict sense deal 
with plant phenolics at all, being 
in fact a lucid and non-technical 
account of the present state of 
knowledge on the functions and 
modes of action of adrenaline, 
noradrenaline and 5-hydroxytrypta- 
mine. Opportunity might have 
been taken to mention that nor- 
adrenaline and 5-hydroxytrypta- 
mine have now been identified in 
certain plant tissues, notably in 
bananas. In Professor Williams’ 
up-to-date account of the metab- 
olism of phenols in man and 
laboratory animals the accent is on 
the mechanisms underlying the 
urinary excretion of phenols in 
general rather than of plant phen- 
olics in particular. Papers by 
W. B. Whalley, J. W. Fairbairn 
and J. D. Biggers cover such topies 
as the toxicity, cathartic, aestro- 
genic and photodynamic actions of 
plant phenolics. Various aspects 
of the influence of flavonoids on 
capillary permeability are dealt 
with by Miss M. F. Lockett, 
F. DeEds, J. Lavollay and J. Neu- 
mann. The book is completed by 
a very useful and readable account 
by E. C. Bate-Smith of the distribu- 
tion of phenols in the most im- 
portant families of edible plants. 
The standard of production is 
the high one normally associated 
with this publisher. The numerous 
chemical formule are clearly pre- 
sented with the exception of those 
on page 33 in which the carbonyl 
groups have been printed as cobalt 
atoms. There are a few minor 
misprints, the most remarkable 
being on page 87, where “ black- 
currants is rendered as “ black 
currents.”” The statement on page 
31 that the antihemorrhagic action 
of dicoumarol is due to a reduction 
in the prothrombin content of the 
blood is inaccurate, it being now 
well-established that dicoumarol 
acts on several blood coagulation 
factors, notably Factor VII and 
Christmas Factor. While the pro- 
vision of an index would have 
been an improvement, the omission 
may be due to a desire to minimise 
the inevitable delay in publication. 


D. M. SHEPHERD. 


1959—Manufacturing Chemist 











PLANT AND EQUIPMENT 











STERILE FILLING FOR 

SEMI-SOLIDS 

A. J. Manning Ltd. manufacture 
the Model 48 motorised filling 
machine for filling comparatively 
small quantities of semi-solids and 
very viscous solutions under sterile 
conditions. |The machine incor- 
porates a stainless steel glandless 
measuring pump with mechanically 
operated valves. The supply hopper 
is mounted on the measuring pump 
and the whole sterilisable unit is 
clamped in position by means of 
two thumb nuts. A fine micrometer 
adjustment to the radius link and 
quadrant movement is used for 
pump output adjustment, and this 
is said to be both accurate and 
infinitely variable. A single cycle 
clutch is incorporated and the 
machine is set in operation by means 
of either hand or foot control. A 
standard speed range of 10, 15, 20, 
25 cycles per min. is obtained 
through a cone pulley and vee belt 
drive from a } h.p. motor. Other 
speeds can be arranged to suit 
special requirements. 

A range of measuring pumps 
05 ml. to 5 ml, 1 mi. to 10 ml., 
5 ml. to 30 ml., and 10 ml. to 50 ml., 
can be supplied with the machine, 
and larger sizes can be built to 
special order. Various types and 
sizes of plain or jacketed hoppers 
can be supplied to suit users’ 
requirements. Special attachments 
available include a stirrer or im- 
peller and a six-figure counter. 

The filler is 16 in. wide by 24 in. 
deep by 30 in. high and weighs 
150 Ib. 


p> UNIVERSAL MIXER 

The Universal mixer, made by 
Premier Colloid Mills Ltd., is said 
to combine the advantage of a 
permanent installation with the 
versatility of a portable mixer. 
Finished in stove enamel, the mixer 
has a stainless steel shaft which is 
available in several lengths, and 
which is said to take only a short 
time to change from one length to 
another. A stainless steel marine- 
type propeller matches the par- 
ticular speed and horsepower of the 
unit recommended, or a Premier 
Dispersator may be used instead. 
‘Lhe basic unit comes in 25 variations 
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The Model 48 motorised filler for semi- 
solids. A variety of plain or jacketed 
hoppers is available. 


of power and speed and, it is claimed, 
can mix batches up to 500 gal. 

Totally enclosed or flame-proof, 
the motors are available from } h.p. 
to 2} h.p., with speeds from 700 to 
3,000 r.p.m. in addition to motors 
with two speeds for handling pro- 
ducts of varying viscosities. A 
handle makes the mixer relatively 
easy to transport, and there is a 
double clamp to cope with heavy 
work. 


This Universal mixer is available in 25 
different combinations of power and 
speed. 
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> FILTER PRESSES 

Durham Raw Materials Ltd. have 
been appointed sole selling agents 
in U.K. for the filter presses manu- 
factured by F. H. Schule Ltd., 
Hamburg. The presses can be 
supplied to standard patterns, or 
tailor made, to cover any industrial 
filtration application, particularly 
in the chemical, paint and varnish, 
drug, food, oil, textile and mining 
industries. The presses are of two 
basic types: flush plate and frame 
presses, for use where the filter 
cake is of uniform thickness and 
porosity, and facilitates an effective 
flushing of the solids; recessed plate 
presses, for use where solids are 
subject to blockage. Both these 
types of press are available with 
plate sizes from 9} in. to 57 in. 

Filter presses, bodies, plates and 
frames are manufactured in the 
materials most suitable for the 
intended application. Those most 
commonly used are close-grained 
cast iron, high-quality steel and 
steel alloys, stainless steel, alumi- 
nium, copper, bronze, hard rubber 
and suitable woods. To resist cor- 
rosion or abrasion, filter plates and 
frames may be covered with pro- 
tective coatings. Other special 
features which can be incorporated 
include: channels for circulation of 
steam or cooling agents, gas-proof 
filter elements, and plates and 
frames for high filter pressures. 

A light-weight filter press is 
available for applications for which 
a maximum pressure of 45 Ib. p.s.i. 
is stipulated. These presses are 
manufactured in standard profiles, 
from light-weight materials. A 
light-weight plate is also supplied. 
This is said to permit easier handling 
and better filtrate discharge and to 
cause less wear and tear of the 
filter cloths. A special laboratory 
filter press with a 5 in. plate, fitted 
with plexiglass frames and plates, 
is available to provide for visual 
control of the filtering and washing 
processes. 

The presses are supplied with 
either mechanical or hydraulic 
closing devices. The latter incor- 
porate the Schule hydraulic spindle 
which is claimed to make this form 
of closure possible without the use 
of pumps, valves, pipes and liquid 
containers. 
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> QUICK-ACTION PIPE COUPLING 
A quick-action pipe coupling for 
pneumatic or hydraulic pipelines 


has been developed by Simon 
Handling Engineers Ltd., said to 
be capable of withstanding con- 
siderable pressures, and to be equally 
suitable for use on rigid or flexible 
pipes, the coupling uses lever and 
claw fastenings to make or break 
connections, while a fitted rubber 
sealing ring gives an airtight con- 
nection. 

Each coupling consists of two 
rings with flanged ends. Fixed 
to one ring are the spring-loaded 
claw fasteners. A connection is 
made when the two flanges are 
united and the claws closed over 
the joint so that the flanges are 
held tightly together, forming an 
air-tight seal. Couplings are made 
for welding on to 2 in.-8 in. thin- 
walled rigid or flexible pipes and 
for screwing on to heavier pipes. 


PROCESS PUMPING SET 

A compact light-weight pumping 
unit is available from Goodyear 
Pumps Ltd. It is specially designed 
for food and chemical processing 
applications, factory and laboratory 
installations, and it is also said to be 
suitable for general pumping duties. 

To a Goodyear Size A5 positive 
displacement pump is coupled a 
Newman Elf } h.p. AC electric 
motor mounted on a light-weight 
aluminium bedplate casting. The 
pump, with a normal operating 
speed of 1,440 r.p.m. delivers 5 
g-p-m. According to the manufac- 
turers it is self-priming and can run 
with a dry suction for long periods, 
making it suitable for emptying vats 
and barrels completely. They also 
claim that the pumping unit is 
capable of handling viscous fluids 
and fluids which contain suspended 
solids. 
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Right: Quick- 
action pipe coup- 
ling available from 
Simon Handling 
Engineers. 


Left: The Good- 
year process pump. 
This is self-priming 
and delivers 5 
g.p.m. at 1,440 
r.p.m. 


The rubber-to-metal type pump 
has only two moving parts in 
contact with the liquid, the plate 
wheel and rotor. The taper roller 
bearings are grease packed, and 
radial face shaft seals are fitted. A 
special feature claimed for the 
design is the cast light alloy bed- 
plate, curved over its central span 
for rigidity and ease of cleaning. 
Provision is made for two lifting 
handles, one on each side of the 
unit, using the same bolt holes as 


for the permanent installations. 
The pump is driven through a 
Spencer Moulton Jubo coupling 


protected by a metal guard. It 
is stated that this pump set is 
virtually silent when running on 
full load and it can be commended 
for duties where quiet running is an 
important consideration. 

The set with Meehanite pump 
weighs 46 lb. Dimensions are 20} 
in. long, 7} in. wide and 94 in. high. 
The set can also be supplied with 
pumps in bronze, light alloy or 
stainless steel. 


p>CONTAINER FOR LIQUID 

NITROGEN 

A 25 litre eryogenic container for 
the transport and storage of liquid 
nitrogen is available from the Linde 
Department of the Union Carbide 
International Co. 

Named the LC-25, the container 
has been designed for use in derma- 
tology as well as for service in hos- 
pitals, clinics and medical research 
laboratories. It weighs 19 Ib. empty 
and has a large neck opening stated 
to make it suitable for use as a 
refrigerator for freezing and _ pre- 
serving small biological specimens 
under 1} in. dia. Constructed 
entirely of welded aluminium, the 
container consists basically of two 
concentric shells with the space 
between the shell walls drawn to a 
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vacuum and filled with an insulating 
material to minimise evaporation 
loss. It is 15} in. in diameter by 
22} in. high and is fitted with a 
shock-absorbing base. Evaporation 
loss per day is said to be 5°, max. 


> GRANULATING AND MILLING 


In the Rotorgran oscillating granu- 
lator, a rotor, which consists of bars 
arranged cylindrically, oscillates 
over a woven wire mesh screen and 
forces material through it. The 
screens are interchangeable and 
determine the particle size of the 
final product. A hopper is arranged 
above the rotor and the material 
drops by gravity through the spaces 
between the bars of the rotor. The 
hopper, rotor and all other parts in 
contact with the material to be 
reduced are of stainless steel. 

The manufacturers, Manesty 
Machines Ltd., say that the machine 
can be used to reduce both wet and 
dry materials. 

The same company also make a 
drug mill suitable for reducing dry, 
crystalline and granular products. 
It is of the cone type, in which an 
inner cone revolves at about 300 
r.p.m. within a fixed one. The dis- 
tance between the two cones, which 
determines the size of the product, 
can be adjusted by a thumbscrew. 
In operation, material is fed from a 
hopper above into the space between 
the two cone faces. A breaker bar, 
which rotates with the inner cone, 
projects upwards into the hopper 
and assists feeding. 





For more information about 
the plant and equipment des- 
cribed please use the coupon 


on page |84 
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Commons debate drug prices 
N.H.S. efficiency council appointed 


Opening a debate in the House of 
Commons on March 12 on a supplementary 
vote of £16,589,706 for the National 
Health Service, the Minister of Health, 
Mr. Walker Smith, said that there were 
two reasons for the increase—the general 
upward trend of costs and the introduc- 
tion of new drugs. For example, anti- 
biotics and a cardiac preparation § ac- 
counted for 40° of the total increased 
costs of prescriptions. 


The cost of these new drugs, he 
continued, must be balanced against 


their value to the community not only 
medically but also for the contribution 
they made indirectly to the national 
economy by shortening illness and per- 
mitting a speedier return to work. 

Dr. Edith Summerskill said that the 
shilling prescription “tax on the sick ” 
had resulted in the nation’s drug bill 
soaring. When it was imposed in 1956 
the cost of a prescription was 4s. 6d. 
Today it was 6s. 54d. Would they now 
abolish the charge to reduce over-pre- 
scribing ? Prices for corticosteroids had 
dropped from £56 to £12 for 1,000 tablets 
during the four months from July, 1958. 
This price reduction was by stages, which 
were all followed by the leading American- 
owned or American-licensed companies 
in the U.K. 

Mr. Maurice Edelman said that the 
responsibility for the substantially in- 
creased costs, particularly for proprietary 
medicines, lay in the fact that those drugs 
had fallen into the hands of a ring of 
producers which was in effect demanding 


of the consuming public prices which, 
if they were translated in terms of other 
products, would cause tremendous pro- 
tests all over the country. 

He believed that there was today a 
two-fold process going on. On the one 
hand there were the scientists working 
for science; the second, and _ socially 
immoral stage, was when these develop- 
ments and discoveries were taken up by 
commercial companies and not used 
simply, directly and primarily to make 
them available for all the people, but to 
reinforce the price ring which was used 
to exploit the sick. 

Speaking on the cost of poliomyelitis 
vaccines Mr. Richard Thompson, Par- 
liamentary Secretary, Ministry of Health, 
said that the price paid for British vac- 
cines was substantially higher than the 
price recently paid for American or 
Canadian vaccine. Vaccine had not been 
purchased from all the American manu- 
facturers, and identical quotations were 
not received from those from whom they 
did buy. Prices quoted by British 
manufacturers were not uniform. 

Maximum importance was attached to 
getting the best possible value for money 
in the Health Service. A council had been 
set up to assist in the development of 
efficiency techniques with Sir Ewart 
Smith (a director of L.C.1.) as chairman. 
The Minister was also studying the first 
report of the firm of management con- 
sultants which had undertaken a study 
of the operations of four representative 
hosp‘tals. 





Last dinner of Chemists Federation 


* The Chemists Federation is dead; long live the principles of the Chemists Federation.” 
This was the sentiment of a dinner held in London on March 24 at which the council of 
the Federation entertained officers of other pharmaceutical organisations and others 
who had assisted them in the recent action before the Restrictive Practices Court which 
resulted in a verdict which compelled the winding-up of the Federation. 

The President of the Pharmaceutical Society, Mr. D. W. Hudson said the death of the 


Federation was a public calamity. The principle for which it stood 
the sale of medicines and drugs to chemist shops 


the restriction of 
was clearly of benefit to the public. 


It was quite wrong that medicines should be sold in the same way as bottles of sauce or 
packets of soap powder and he had no doubt that it was not the intention of the Act 
that the safeguards inherent in the CF method of distribution should be jettisoned. 


These views were echoed by the other speakers 


Capt. R. C. Kelly, chairman of the 


Crookes Laboratories Ltd., Mr. F. E. Mellor, immediate past-president of the CF, 
Mr. Harold G. Moss, chairman of the National Pharmaceutical Union, and Mr. 8. J. 
Stearn, the senior past-president of the CF present at the dinner. 

During the dinner miniature badges of office were presented to ten CF past-presidents, 
the immediate past vice-president, and to the immediate past-treasurer. The presenta- 
tions were made by Capt. Kelly, whose firm had presented to the Federation the badge 


and chain of office worn by the successive presidents. 


Finally this chain of office was 


presented to Mr. Moss for permanent display in the headquarters of the National 


Pharmaceutical Union in London. 


Thus closed the last chapter in the history of the CF but the mood of the gathering 
was clearly that the organisation had been unjustly condemned and that the principle 
of distribution of medicines through chemists should have been upheld. 
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Ward Casson buy factory 

Ward Casson Ltd., have started a 
programme for the development and 
production of new pharmaceuticals. 
They have acquired a factory at 2 
Bardolph Rd., Richmond, Surrey, which 


is now being re-equipped. It is under 
the technical direction of Dr. D. O. 
Holland, who joined Ward Casson 
last November. Before then he was 
assistant director of research of Bee- 
cham Research Laboratories Ltd., 
where he was in charge of the research 
work which culminated in the isolation 
of penicillanic acid (see p. 148). 

Ward Casson are a new company in 
pharmaceutical manufacturing,  al- 
though they have been established 
for many years as traders. The direc- 
tors are J. M. Goldsmith, E. R. D. 
Goldsmith and J. W. Snow, M.P. 

All correspondence should _ be 
addressed to the Richmond premises, 
Telephone Richmond 6425. 


British Cellophane form new Division 

British Cellophane Ltd. has formed 
a Plastic Films Division for the manu- 
facture and marketing of films other 
than Cellophane. 

Mr. J. Schwartz, who has been with 
the company since its formation in 
1935, and was recently sales service 
manager, has been appointed manager 
of the new division. Production 
manager is Mr. D. Noble, and the 
sales manager is Mr. D. F. H. Drew. 

The Plastic Films Division is at 
present producing and marketing BCL 
polythene film and is also developing 
Lubrithene (a multi-ply thermoplastic 
material used as a separating mem- 
brane is concrete-laying) which BCL 
introduced in 1958. In addition, the 
Division is marketing three other films; 
Dupont’s Mylar (polyester) film, the 
unplasticised PVC film manufactured 
by La Cellophane S.A. of France, and 
the bi-axially orientated polystyrene 
film made by B.X. Plasties Ltd. 


Mixing machine company plans for 
expansion 

Peerless and Ericsson Ltd., manu- 
facturers of industrial mixers and food 
machinery, have been acquired by the 
Kenwood Manufacturing Co. Ltd. At 
a press reception held in London last 
month, Mr. Kenneth Wood, chairman 
of Kenwood, emphasised that the 
high standards of Peerless and Ericsson 
machines would be maintained and 
improved. The design of these machines 
was excellent, he said, and it was 
hoped that the combination of the two 
firms would lead to further improve- 
ments. Servicing and supply arrange- 
ments would continue and owners of 
Peerless and Ericsson machines could 
be assured that their requirements 
would be fully met. 

Production is centred at the works 
at King’s Norton near Birmingham. 
It is now in the process of expanding its 
output. 
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Sales office opened 

Kingsley and Keith Ltd. have 
opened a Northern sales office at 
10 Manchester Road, Bury, Lancs., 
Telephone: Bury 2747. The manager 
is Mr. J. A. Wright. 


Radiochemical centre reorganised 

Production and marketing of radio- 
active isotopes, until now shared 
between the Radiochemical Centre at 
Amersham and the Isotope Division 
of A.E.R.E. at Harwell, has been 
centralised into a single comprehensive 
organisation for producing and market- 
ing all such isotopes. 

Dr. W. P. Grove has been appointed 
Director of the reorganised Centre, 
which has its headquarters and princi- 
pal laboratories at Amersham and will 
have irradiation facilities at Harwell 
and at other Authority sites. 

The reorganisation is already effec- 
tive, but users of radioisotopes should 
continue, until they are advised of 
new arrangements, to order their 
requirements from Amersham or Har- 
well as they have done in the past. 
Research into the properties of isotopes 
and new applications of them and 
their radiations will be continued by 
an Isotope Research Division at Har- 
well and at the Wantage Radiation 
Laboratories. This division will con- 
tinue to operate the Isotope School. 

Both the Radiochemical Centre and 
the Isotope Research Division will 
remain part of the Research Group of 
the Atomic Energy Authority. 


New D.S.1.R. laboratory to open in 
June 

The Lord President of the Council 
(Lord Hailsham) will open the new 
Warren Spring Laboratory, D.S.LR., 
at Stevenage, on Monday, June 29. 
The laboratory is intended to assist 
Government departments and indus- 
try by resources that are not available 
in any other establishment of the 
Department, and will carry out re- 
search and development in a wide field 
and will not be limited to particular 
aspects of technology. Its initial 
programme will include work on 
mineral processing, the synthesis of 
oils and chemicals from carbon mon- 
oxide and hydrogen, and research 
aimed at the suppression of atmo- 
spheric pollution. Much of this work 
will be of a chemical engineering 
character and will require basic 
chemical engineering research to be 
undertaken in parallel with it. The 
station will be free to take up any 
research requiring staff and facilities 
of the type that are being provided. 

For the time being, research on 
atmospheric pollution will continue at 
Greenwich, where the address is: The 
Atmospheric Pollution Division, 
Warren Spring Laboratory, River 
Way, East Greenwich, London, S.E. 
10. 
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Technical Press 
Review— April 


Chemical and Process Engineering. 

New Applications of Plastics in 
Chemical Plant; Graphite as a 
Material of Construction for Heat 
Exchangers ; Meehanite as a Material 
of Construction for Chemical Plant; 
Pumping Developments; Preview 
of Engineering, Marine, Welding 
and Nuclear Energy Exhibition. 

Corrosion Technology. Preview 
of the 1959 Corosion Exhibition; 
Corrosion Research in the U.S.S.R. 

Automation Progress.._Cost Ac- 
counting in Conditions of Auto- 
mation; Technological Progress in 
the Glass Industry; Electronic 
Process Control—-Scope and Advan- 
tage; Transient Response in Elec- 
tromagnetic Clutches; Can We 
Build a_ Self-optimising Plant?; 
The Present State of Digital 
Technique. 

Petroleum. - Utilisation of Resi- 
dual Fuel Oil—3; Corrosion Prob- 
lems With Pressure Vessels; China’s 
Growing Oil Industry; Aspects of 
Refinery Corrosion Due to Crude. 

Atomic World. Uranium Di- 
oxide as a Reactor Fuel; Metallic 
Uranium—-Today’s Reactor Fuel; 
Nuclear Fuel Cycling. 

Paint Manufacture. — How Paints 
Stand Up to Tropical Climates—2; 
Lead in Corrosion-resistant Paints 
Experiences in Britain and Sweden; 
Hazards in Paint Factories. 

Food Manufacture. — Fumigation 
With Ethylene Oxide; Insects and 
Stored Foods; Experiments in 
Cooking Sardines—1; Food Produc- 
tion in Russia; Sugar Production in 
the Dominican Republic; Annual 
Review —Brewing. 

Dairy Engineering.._Natural and 
Artificial Causes of Radioactivity 
in Milk; Cleaning and Maintenance 
of Walls and Floors in the Dairy; 
Bulk Handling Progress in Scotland ; 
Selling Milk to Two Nations. 

World Crops.-The Profitable Use 
of Fertilisers; Basic Factors in 
Herbage Production; Potassium for 
Pastures; The Importance of Silage ; 
Fighting the Cocoa Capsid in Ghana 


» 
-- 


For specimen copies and subscription forms 
apply to the Circulation Manager, Leonard 
Hill House, Eden Street, London, N.W.1!. 











Laboratory equipment shown 

Quickfit and Quartz Ltd. gave 
a special exhibition of laboratory 
apparatus for teaching purposes at 
the South-west Essex Technical Col- 
lege and School of Art, Walthamstow, 
during the College’s “Open Day ” 
last month. 
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Diversey plans for U.K. operations 


Mr. Albert Gale has resigned as 
director and secretary of Milton Anti- 
septic Ltd., to become managing 
director of Diversey (U.KK.) Ltd., and 
Deosan Ltd. 

This follows the recent acquisition 
of Diosan by Diversey (U.K.)—not 
by the parent company, Diversey 
Corporation, as stated in our February 
issue. Deosan was formerly one of the 
Milton Group of companies which has 
now been bought up by the Vick 
Chemical Co. of America through its 
British subsidiary, Vick International 
Ltd. 

The issued share capital of Diversey 
(U.K.) Ltd. is £300,000. The Diversey 
Corporation encourages the participa- 
tion of local capital in its activities. 

While Diversey (U.K.) will receive 
some direction from the Diversey 
Corporation, it is possible that with 
successful development during the 
course of the next financial period the 
English company may place its shares 
on the market. 

Diversey (U.K.) are the owners of 
the factory at Riddings, Derbyshire, 
where Deosan products are manu- 
factured, and it is intended that 
Diversey products will also be made at 
the Riddings factory. 

Diversey (U.K.) will be the manu- 
facturing unit, while Deosan_ will 
continue as the selling organisation. 

There will be a considerable increase 
in production of the company’s pro- 
ducts, which consist of  sterilisers, 
detergents and fine chemicals. The 
company does not manufacture fertili- 
sers. 

The Diversey group of companies 
operate 21 factories. There are eight 
factories in the U.S.A., including 
an electronic, mining and a special 
alkane sulphonation unit which is in 
the Chicago factory. There are three 
factories in Canada, including one in 
Newfoundland, and a unit for the 
manufacture of a special chlorine 
containing sodium phosphate. 

One factory is in Puerto Rica and 
includes in its production the prepara- 
tion of sodium hypochlorite. One 
factory is in Venezuela. Two factories 
are in Brazil, including one for the 
production of phosphoric acid and 
a unit for the sulphonation of alkane 
as well as for the production of soap. 
There is one factory in Australia. 
Two factories are located in Hawaii, in- 
cluding one which produces agricultural 
insecticides. 

The factory in England includes the 
manufacture of sodium hypochlorite 
in its products. 

There are two factories in France. 

The chairman of Diversey (U.K.) is 
M. M. Mackenzie. Other directors are 
E. J. Tucker, F.c.1.s., and H. W. 
Kochs and J. R. Swihart (both U.S. 
citizens). 
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K. H. Harper 


K. D. Williamson 


George Emerson, M.A.(CANTAB.), has 
joined A. G. Hersom as chief chemist. 
Mr. Emerson spent several years with 
Bourjois Ltd. at Reading and Croydon, 
and before this was with Morny Ltd. 
of Greenford. 


E. W. M. Faweett, technical direc- 
tor, and H. P. P. Hodgkins, commer- 
cial director of Howards of Ilford Ltd., 
have been appointed to the board of 
the parent company, Howards and 
Sons Ltd. 


The board of Petrochemicals Ltd. 
have accepted the resignation of 
W. E. Huggett, who has been General 
manager of their Carrington works 
since 1955, when Petrochemicals Ltd. 
became an associate of Shell Chemical 
Co. Ltd. He has accepted an appoint- 
ment with Constructors John Brown 
Ltd. 


The new general manager at Car- 
rington is Dr. A. Berriman, who 
joined Shell as a technologist in 1940, 
after completing his studies at Cam- 
bridge University. Since then he has 
had experience in Shell refineries, both 
in this country and in the United 
States. In July 1955 Dr. Berriman 
was appointed Directer (Refining 
Division) and deputy to the man- 
aging director of Shell Refining Co. 
which position he has held until his 
present appointment. 


Blaw Knox Chemical Engineering 
Co., Ltd. have appointed Mr. Alan 
Sanderson, \.M.1.MECH.E., A.M.LGAS E., 
as sales manger. Mr. Sanderson's 
experience in the heavy engineering 
and process plant industries has been 
gained during his employment with 
plant suppliers, consultants and process 
operators. 


E. A. Flack, late of W. J. Bush and 
Co. Ltd., has now joined Jacobson Van 
Den Berg and Co. (UK) Ltd., as sales 
manager—compounds and_ essences. 
He will control the sales of the products 
manufactured by their principals, 
Esrolko Ltd. of Dubendorf, Zurich, 
and Grindstedvaerket of Aarhus, Den- 
mark, to the soft drinks, confectionery, 
flavour and perfumery industries. 
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E. Le Q. Herbert 


S. M. Peretz 


V. Walters B.PHARM., F.P.S., has 
been awarded the degree of Doctor 
of Philosophy in the University of 
London for a thesis entitled “Studies 
on Bacterial Populations in Solutions 
of Phenols.” Dr. Walters studied under 
Dr. H. S. Bean at Chelsea School of 
Pharmacy, where he was a member 
of the staff. He was recently appointed 
senior lecturer in pharmaceutics at the 
Nigerian College of Technology, 
Ibadan. 


William Johnston, formerly with Im- 
perial Chemical Industries Ltd., has 
been appointed a Director of Trans- 
Chemicals Ltd., a member of the 
Commercial Plastics Group of com- 
panies, 75 Grosvenor Street, London, 
W.1 (Telephone: HYDe Park 9261). 
Trans-Chemicals will buy the major 
raw materials for the Group, and buy 
on behalf of Paz Chemicals Ltd. 
(formerly Shell Chemicals Distributing 
Co. (Middle East) Ltd.) 


E. Le Q. Herbert has been elected 
President of the Royal Institute of 
Chemistry for 1959-61. Mr. Herbert, 
who is managing director of Shell 
Refining Co. Ltd. and a director of 
Shell Chemical Co. Ltd., Trimpell Ltd., 
and Associated Ethyl Co., Ltd., 
joined the Shell Group in 1927 as a 
plant chemist. He served for nearly 
12 years in Mexico before returning 
to the U.K. in 1938 and was appointed 
to his present position in July 1955. 

Mr. Herbert is also a Fellow and 
Vice-President of the Institute of 
Petroleum, a Member of the Institution 
of Chemical Engineers and the Insti- 
tute of Fuel, an Honorary Fellow of 
the Heriot-Watt College and a 
Governor of the Battersea College of 
Technology. 


Obituary 

Mr. R. R. Webster, an engineer with 
the A.P.V. Co., died on March 2 at the 
age of 62. He had been with the com- 
pany for 26 years and for the greater 
part of this period represented them 
in the chemical, oil and varnish and 
distillation industries. 
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W. Johnston 


H. S. Hibbins 


Changes in Boots’ top management 

Mr. H. S. Hibbins, vice-chairman of 
Boots Pure Drug Co. Ltd., is one 
of four senior officials of the company 
who retired on March 31. The others 
are Mr. S. Harker-Smith, Director of 
Merchandising, Mr. J. W. Seekings, 
manager of the wholesale and inter- 
national divisions and a member of 
the company’s executive committee, 
and Mr. A. H. Cragg, manager of the 
printing department. 

The following appointments to the 
Board of Directors of the parent 
company took effect on April 1. 

Mr. R. M. Dickson, who for the past 
seven years has been local director for 
the company in Scotland and _ since 
1948 a member of the executive 
committee of management and a 
director of Boots Cash Chemists 
(Northern) Ltd. 

Mr. K. H. Harper, who was appoin- 
ted production manager of pharma- 
ceuticals in 1954, came to the board of 
Boots Cash Chemists (Eastern) Ltd. 
in 1953 and was appointed a member 
of the Executive Committee in 1955. 

Mr. K. D. Williamson, who joined 
the company in 1930, was appointed 
head buyer in 1955 and at the same 
time became a member of the execu- 
tive committee of management and a 
director of Boots Cash Chemists 
(Western) Ltd. 

The following appointments to the 
company’s executive committee of 
management also took effect on April 1. 

Mr. S. M. Peretz, who takes over 
management of the wholesale and 
international divisions, joined the 
company as an apprentice in Guernsey 
in 1933 and qualified as a pharmacist 
in 1940. In 1948 he was appointed 
publicity manager and in 1952 he 
became a director of Boots Cash 
Chemists (Southern) Ltd. In 1955 he 
moved to the wholesale and _ inter- 
national divisions, where he has made 
a concentrated and detailed study of 
the company’s overseas business. 

Mr. A. D. Spencer is appointed a 
director of Boots Cash Chemists 
(Eastern) Ltd. 

An additional appointment is that 
of Mr. A. P. Woodward, who becomes 
manager of the printing department. 
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More approved names for drugs 

The British Pharmacopeia Com- 
mission has issued a further list of 
approved names, and the intention is 
that if any of the drugs to which these 
Approved Names are applied should 
eventually be described in the British 
Pharmacoperia the Approved Name 
should be its official title. 

In some instances the names, other 
than the chemical names, appearing in 
the second column, are applied to pre- 
parations of the substance; they also 
include some registered trade marks. 


Approved Name Other Names 
AZAPETINE 
}-Allyl-2 : 7-dihydro-3 : 4-5 
dar is the phosphate 
CALCTUM BENZAMIDOSALICYLATE 
Calcium = 4-benzamido-2-hydroxy benzoate 
acy! B-PAS; Therapas 
DEXAMETHASONE 
Ga -Fluoro - 118 : 21 - trihydroxy - i6a 
pregnal : 4-diene-3 : 20-dione 
0a- Fluoro-16a-methyl prednisolone 
Decadron; Deronil; Dexacortixy! is the 21-acetate 
DIMENOXADOLE 
2-Dimethylaminoethy! 
tate 
DrrorHat 
Diethyo dithiolsephthalate 
Etisul 
FPLUOPROMAZINE 
10 - (3 - Dimethylaminopropy!) - 2 - trifluoro- 
methy!- phenothiazine 
Vespral is the hydrochloride; 
hydrochloride 
HY DROCHLOROTHIAZIDE 
6 - Chioro - 3 : 4 - dihydro 
1:2: 4 thiadiazine | 
Esidrex ; Hydro-Saluric 
HY DROFLU METHIAZIDE 
3 : 4-Dihydro - 7 - sulphamoy! - 6 - trifluoromethy!- 
benzo-l : 2 : 4-thiadiazine 1 ; 1-dioxide 
Hydrenox; Naclex; Ronty! 
MEBHY DROLIN 
5 - Benzyl -1:2:3: 4 - tetrahydro - 2 - 
pyrid - (4, 3-d) indole 
Incidal is the naphthalene - 1 : 5 
METHYLCHROMONE 
$- Methyichromone 
Crodimy! 
NORCODEINE 
\-Demethyl codeine 
NORMORPHINE 
V-Demethy! morphine 
ORPHENADRINE 
2- Dimethylaminoethy! 2 - methyldiphenyimethyl 
ether 
Disipal is the hydrochloride 
PHEN METRKAZINE 
letrahydro - 3 
Preludin 
PIPAMAZINE 
10 - [3 - (4 - Carbamoylpiperidino)propy!) - : 
chlorophenothiazine 
PROTHIPEN DYI 
10 - (3 - Dimethylaminopropy!) - 9 - thia - 1 
diazaanthracene 
Phrenotropin is the hydrochloride 
SULPHASALAZINE 
4 - Hydroxy - 4 - (pyrid - 2 
benzene 3 - carboxylic acid 
Salazopyrin 
PHIAMBUTOSINE 
\ - p ~ Butoxyphenyl - \ y - dimethylamino- 
phenvithiourea 4-Butoxy-4 -dimethvlami..odi- 
phenylthiourea 
Ciba 1006 
THIOTEPA 
Tri - | - aziridinylphosphine sulphide 
thiophosphoramide 


6-dibenzazepine Li- 
Amin- 


methyl- 


a-ethyoxy-x«-diphenylace- 


Vesprin is the 


- sulphamoylbenzo- 
1 - dioxide 


methyl- 


disulphonate 


methyl - 2- phenyl - 1 : 4 - oxazine 


yisulphamoy!)jazo- 


rriethylene 


Index to the supplementary list 


(See the above list for the full approved name and the 
chemical name) 


Proprietary Name Approved Name Reference 


Aminacy! B-PAS 
Ciba 1006 
Crodimy! 
Decadron 
Deronil 
Dexacortisy! 
Disipal 
Ksidrex 
Etisul 
Hydrenox 
Hydro-Salurice 
llidar 

Incidal 
Naclex 
Phrenotropin 
Preludin 


Calcium Benzamidosalicy late 
Thiam butosine 
Methylchromone 
Dexamethasone 
Dexamethasone 
Dexamethasone 
Orphenadrine 
Hydrochlorothiazide 
Ditophal 
Hydrofiumethiazide 
Hydrochlorothiazide 
Azapetine 
Mebhydrolin 
Hydrofiumethiazicd: 
Prothipendy! 
Phenmetrazine 


176 


Rontyl Hydroflumethiazide 
Salazopyrin Sul ne 

Therapas Calcium Benzamidosalicy late 
Vespral Fluopromazine 

Vesprin Fluopromazine 


Company finance 

Imperial Chemical Industries’ turn- 
over in 1958 was £463 million, the 
same as in the previous year, but 
profits before tax dropped to 
£44,513,794, a decline of nearly £11 
million compared with 1957. The 
sharp fall in profits is due to lower 
prices; the profit/sales ratio has de- 
clined to 8-7% compared with 12-9% 
two years ago. The total Ordinary 
dividend is 8%, equivalent to the 
previous year’s dividend. 

Net profit of Ilford Ltd. for the year 
ended October 31, 1958, was £752,316 
(£788,615). A final Ordinary dividend 
of 11%, making a total of 16% less 
tax, was recommended. 

Hickson and Welch (Holdings) Ltd. 
have attained the highest profit in 
their history, while capital expenditure 


is greater than ever before. Net profit 
for the year ended September 30, 
1958, was £248,553 (£251,397). A 
final Ordinary dividend of 9}°, was 
declared. 

Net profit of John Knight Ltd. 
for the year ended December 31, 1958, 
was £161,520 (£221,081). An Ordinary 
dividend of 50°,, free of tax, has been 
recommended. 

Consolidated net profit for Unilever 
Ltd. and Unilever N.V. for the year 
ended December 31, 1958, was £47+ 
million (£40°3 million). 

In the case of Unilever Ltd a 
dividend is recommended of 2s. 1-2d. 
actual per £1 of stock before deducting 
income tax (2s. 3-6d.), making 4s. 2-4d. 
per £1 of stock for the year ended 
December 31, 1958 (3s. 6d.), while for 
Unilever N.V. a dividend of 9}% 
actual (10}°,), being the equivalent of 
the Unilever Ltd. dividend calculated 
in accordance with the Equalisation 
Agreement between the two companies, 
making 18}°%, for the year ended 
December 31, 1958 (1957-154°,). 





Meetings 


The Chemical Society 
CAMBRIDGE 
April 27. “ Alkaloid Chemistry,” 
by Dr. G. Smith. 5 p.m. The Univer- 
sity Chemistry Laboratory, Lensfield 
Road. 


HULL 

April 28. *“* Recent Developments in 

Organometallic Compounds,’ by Prof. 

G. E. Coates. 5 p.m. Organic Chemistry 
Lecture Theatre, the University. 


IRISH REPUBLIC 

April 29, May 1 and May 4. “A 
Generation of Chemotherapeutic Re- 
search,” by Dr. F. L. Rose. To be held 
as follows: April 29, 7.45 p.m. Trinity 
College, Dublin; May 1, 7.45 p.m. 
University College, Cork; May 4, 
7.45 p.m. University College, Galway. 

May 8. * The Nature of the Active 
Centre of Chymotrypsin and Other 
Esterases,” by Prof. H. N. Rydon. 
7.45 p.m. Trinity College, Dublin. 


NORTHERN IRELAND 

May 5. ** Nucleotides and Bacterial 

Cell-wall Constituents,” by Prof. J. 

Baddiley. 5.45 p.m. Queen’s Univer- 
sity, Belfast. 


SOUTHAMPTON 

April 24. ** Nitrogen-containing 
Sugars,” by Prof. M. Stacey. 7 p.m. 
Chemistry Department, the University. 


Pharmaceutical Society 
April 15. * Progress in the Chemistry 
of Natural Products,” by Dr. J. B. 


April, 1959 


Stenlake. 7.30 p.m. 17 Bloomsbury 
Square, London, W.C.1. 


Society of Cosmetic Chemists 

April 15-17. __ British Congress of 
Cosmetic Science. University College, 
London, W.C.1. 


Institution of Chemical Engineers 

April 28. A.G.M. and dinner. Park 
Lane Hotel, Piccadilly, London, W.1. 

May 11-13. Symposium on “ In- 
strumentation and Computation in 
Process Development and _ Plant 
Design,” Central Hall, Westminster, 
London, S.W.1. Details from: The 
Gen. Sec., 16 Belgrave Square, London, 
S.W.1. 


Society of Chemical Industry 
CHEMICAL ENGINEERING GROUP 
April 15. ~* Electrical Engineering 

in the Chemical Industry,” by D. 

Birch. 6.30 p.m. College of Technology, 

Suffolk Street, Birmingham 1. 

MICROBIOLOGY GROUP 
Visit to Central Research 
Ltd., Epsom. 


May 7. 
Dept., Distillers Co. 
2 p.m. 


Royal Institute of Chemistry 

April 24. Symposium on Separation 
Processes in Analytical Chemistry. 
10.30 a.m. Inorganic Chemistry 
Lecture Theatre, South Parks Road, 
Oxford. 

April 27. Ladies Evening. * Cos- 
metics,” by R. H. Marriott. 7 p.m. 
21 Albemarle Street, London, W.1. 
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New examinations rules 

The City and Guilds of London 
Institute and the Institute of Science 
Technology have taken steps to 
rationalise their examinations and 
qualifications for science laboratory 
technicians. Hitherto, both Institutes 
have held examinations for science 
laboratory technicians, but in future 
there will be only one series of exami- 
nations, held by the City and Guilds of 
London Institute on behalf of both 
Institutes. 

Transitional regulations have been 
agreed to ensure that no student at 
present preparing for the examina- 
tions of the Institute of Science Tech- 
nology suffers because of the new 
arrangements. The arrangements for 
the award of the Fellowship of the 
Institute of Science Technology remain 
as hitherto. 


Analysts elect officers 

At the 85th a.g.m. of the Society 
for Analytical Chemistry held in 
London last month, the following 
Officers and Members of Council were 
elected for the forthcoming year: 

President : R. C. Chirnside; 

Past Presidents serving on the Coun- 
cil: J. H. Hamence, D. W. Kent-Jones, 
J. R. Nicholls, K. A. Williams; 

Vice-presidents: D. C. Garratt, Mag- 
nus A. Pyke, J. G. Sherratt; 

Hon. Treasurer: A. J. Amos; 

Hon. Secretary: R. E. Stuckey; 

Hon. Assistant Secretaries: L. Brea- 
ley (Programmes), S. A. Price. 

Other members of the Council are: 
N. L. Allport, H. E. Brookes, R. A. 
Chalmers, W. T. Elwell, C. H. R. 
Gentry, J. Haslam, E. I. Johnson, 
G. W. C. Milner, R. F. Milton, F. C. J. 
Poulton, T. S. West and C. Whalley. 


Cosmetic Chemists annual dinner 

Over 200 members and guests, a 
record number, attended the annual 
dinner and dance of the Society of 
Cosmetic Chemists of Great Britain 
held in London recently. 

\t the dinner Dr. R. H. Marriott, 
President of the Society, mentioned 
the proposal of the American Society 
that an international association of 
cosmetic societies should be formed; 
this had led to the formation of a 
German Society which had organised 
a conference in September 1958, at 
which the foundations of an Interna- 
tional Federation were laid. The other 
European cosmetic societies include 
those of Switzerland, France, Belgium, 


Italy and Denmark and a new one 
in Spain. 
The principal guest was Mr. F. 


Schon, chairman of Marchon Products, 
and other prominent guests included 
Mr. and Mrs. G. Keller, the former 
being a member of the American 
Society and President of the Essential 
Oil Importers’ Association, and Mr. 
van Amerigen. 
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The new wing of the I.C.1. Alkali Division research laboratory (right foreground). 
In the background is the Division’s Winnington Works. 


New number 

The telephone number of Gale and 
Mount Ltd., Commerce Road, Brent- 
ford, has been changed to: Isleworth 
4334-5. 


Change of address 

Kingsley and Keith Ltd. have moved 
to new premises at Rex House, 38 
King William Street, London, E.C.4. 
Telephone Mincing Lane 1101-6. 


Tour of U.K. 

Mr. H. Rassman, the export manager 
of Dragoco G.m.b.H. of Holzminden, 
W. Germany, is now on a business tour 
of the United Kingdom. 

Bruce Starke and Co. Ltd., of 5 
Fenchurch Street, London, E.C.3 (Tele- 
phone: Mansion House 3586), are the 


agents for the company and Mr. 
Rassman may be reached through 
them. 

New ‘Arcton’ numbering systern 

To assist customers, LC.I. has 


decided to re-code its Arcton range of 
refrigerants and propellents. Manu- 
facturers of chlorofluorohydrocarbons 
use a variety of numbering systems to 
distinguish grades of different chemical 
composition. L.C.1.’s decision will 
simplify the position as the system to 
be adopted by the company is now 
widely used in the U.S.A. and else- 
where. 

As from May 1959 Arcton 
will be re-numbered as follows: 


grades 


Arcton Arcton 
9 tobe 11 
So wa & 12 
ee a 13 
. ae A 
So ee 
63 ll 
33 114 
50 133a 
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Extension to I.C.1.’s Winnington 
research department 

New laboratory extensions to the 
research department of LC.I. Alkali 
Division at Winnington, Cheshire, 
were opened on March 4, by Sir Cyril 
Hinshelwood, President of the Koyal 
Society. 

It was in these laboratories in 1933 
that polythene was discovered. 

The new 20,000 sq. ft. laboratories, 
will increase laboratory space avail- 
able to the research department by 
approximately a third. The extensions 
are housed in a three-storey building 
running parallel with, and connected 
to, the present block of research 
laboratories. The narrowness of the 
site has dictated the layout of the new 
building, so that laboratories and 
offices are on one side only of the 
longitudinal corridors. 

The ground floor houses the semi- 
technical and development stages that 
usually follow laboratory-scale _ re- 
search in the establishment of new 
products and processes. The two 
upper floors, which accommodate 
about 60 graduate scientists and their 
assistants, have been designed to allow 
some flexibility in their layout, e.g., 
benches can be resited without inter- 
fering with service outlets. 


New N.R.D.C. chief 

Mr. J. C, Duckworth, B.A., F.INST.P., 
A.M.I.E.E., F.INST.F., has been appointed 
managing director of the National 
Research Development Corporation 
This is a statutory appointment made 
by the Board of Trade under the 
Development of Inventions Act, 1948. 
Mr. Duckworth is 42. After taking 
First Class Honours in Physics at 
Oxford in 1938, he played a leading 
part in radar research and development 
during the war. After the war, he was 
engaged in fundamental nuclear 


physics research at Chalk River in 
Canada and at Harwell. 









News from Abroad 





FRANCE 





New chemical plants in operation 

A new complex of chemical plants 
has been brought into operation by 
S.A. des Produits Chimiques Saint- 
Gobain at their plant at Berre, near 
Marseille, adjacent to the oil refinery 
of Compagnie de Raffinage Shell- 
Berre. The new facilities will enable 
Shell Saint-Gobain, in which the Royal 
Dutch/Shell group of companies has 
a 60°, interest, to manufacture Epikote 
resins, carbon black and base materials 
for detergents, as well as to expand 
their range of organic solvents. 





SWITZERLAND 





Du Pont Sales H.Q. 

A Swiss sales company, Du Pont de 
Nemours International S.A., with 
H.Q. in Geneva, has been formed by 
E. I. du Pont de Nemours and Co. Inc. 

The company will sell products to be 
made by Du Pont subsidiaries in 
Europe, and many products made in 
the U.S. by the parent company. 
At first it will sell textile fibres and 
elastomers. Other products will be 
added later. The new company will 
conduct its own merchandising, adver- 
tising, and product promotion 
programmes, 

Geneva was chosen as H.Q. for the 
company because it is near to Du 
Pont’s European distributors and 
customers; and because Switzerland is 
a centre for international trade. 

David H. Conklin, European direc- 
tor of Du Pont’s International Depart- 
ment, and Jean Dutoit and H. P. 
Brechbuhl of Geneva, constitute the 
board of the new company. 

Du Pont’s first European plant, near 
Londonderry, Northern Ireland, will 
make neoprene synthetic rubber; it is 
due to start up next year. The com- 
pany’s first plant on the Continent, 
now being built in Malines, Belgium, 
to produce paint for the Common 
Market, will be completed later this 
year. <A third project is an Orlon 
acrylic fibre plant which is to be built 
Dordrecht, Holland. 


Cyanamid’s basic research institute 
Cyanamid International have com- 
pleted plans for a basic research labora- 
tory, to be named Cyanamid European 
Research Institute Inc., to be located 
in Geneva. The new centre will employ 
British, Swiss, French, German and 
other European scientists and will be 
devoted solely to long-range research 
in chemistry and biology. According 
to Dr. Robert C. Swain, the company’s 
vice-president for Research and Deve- 
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lopment, the Institute will not be an 
industrial laboratory but will be 
designed to add to the world’s scienti- 
fic knowledge. 

Dr. Swain said that it was planned 
to employ six or seven senior scientists 
selected from different scientific fields. 
Each would become the head of a 
department fully staffed and equipped 
with modern facilities to permit him to 
continue and expand his personal 
scientific interests. 

Speaking of the company’s research, 
Dr. Swain mentioned that the first 
total synthesis of a tetracycline, bio- 
logically active and related to aureo- 
mycin, had recently been achieved. 
He said that this “could lead to the 
construction of new antibiotics, all 
of which heretofore have been derived 
from living organisms.” 

The Institute has acquired an 8} 
acre tract of land in the Cologny sec- 
tion overlooking Lake Geneva. A 
large residence is included which will 
be converted and enlarged. 





CANADA 





Albright and Wilson subsidiary’s 
new plant 

Dr. David E. Jones, president of the 
Electric Reduction Co. of Canada 
Ltd.—producers of phosphorus and 
phosphates, and one of the Albright 
and Wilson group of companies——has 
announced a multi-million dollar pro- 
ject to expand and diversify the 
company’s production. At Port Mait- 
land, Ontario, ERCO are to build 
new plants to produce sulphuric and 
phosphoric acids, as well as sodium 
phosphates and other products, to fill 
the needs of industry and agriculture 
in Eastern Canada. Construction will 
start almost immediately and produc- 
tion should begin early in 1960. 

Phosphoric acid is the starting-point 
for high analysis fertilisers, and S.W. 
Ontario is the major and growing 
market in Canada for such fertilisers, 
which have until now relied on large 
quantities of imported raw materials. 
Phosphates are important for the 
detergent industry as well as for metal 
finishing and food processing. The 
concentration of these industries in 
Central Ontario makes Port Maitland 
the logical site for the new plant. It 
lies at the point where Grand River 
enters Lake Erie, and has excellent 
rail, road and deep water transport 
facilities. 

The recent expansion of ERCO’s 
sodium chlorate production in Buck- 
ingham (Quebec Province) and in 
Vancouver (British Columbia) made it 
the largest producer of sodium chlorate 
in the western world. 


April, 





NIGERIA 





Allenbury’s new building 

The new office building and show- 
rooms of Allen and Hanburys (Nigeria) 
Ltd. was opened in Lagos recently. 
The Hon. Ayo Rosiji, Minister of 
Health, performed the opening cere- 
mony which was attended by C. W. 
Maplethorpe, managing director of 
Allen and Hanburys Ltd., and R. C. 
Irving, chairman of the Nigerian 
company. 





DOMINICAN REPUBLIC 





Pharmaceutical market 

A report on the retail pharmaceutical 
outlets in the Dominican Republic 
states that for a country of 2,700,000 
inhabitants there is a very brisk trade 
both in home-produced and imported 
pharmaceuticals. The biggest volume 
of business is done in the 300 shops of 
the capital, Ciudad Trujillo. The 
standard is high and will become higher 
with the University Pharmacy Course 
extended from three to five years. 

The two principal manufacturing 
firms, with a wide range of products, 
are Labatorios Quimicos Dominicanos 
and La Farmaceutica Celia Cruz. 

The Government health programme, 
with a budget of over £2 million annu- 
ally, and a rapidly rising population, 
expected to reach three million by 
1960, both combine to make this a 
market worth exploring. 





SOUTH AFRICA 





Pfizer’s new depot 

The Pfizer Corp. of America is to 
build a factory on a 54-acre site which 
its South African subsidiary has 
bought in the industrial area west of 
Johannesburg. The factory is likely 
to become one of the corporation’s 
main world depots. 


** Monopoly ”’ charge 

The Government has been asked to 
enquire under the Monopolies Act 
into the distribution of ethical products 
and medicines. In the past ethical 
products had been imported by a 
number of independent wholesale 
chemists and distributed to retail 
chemists. Recently, however, all these 
wholesale chemists in Johannesburg, 
Durban, Port Elizabeth, Bloemfon- 
tein, Cape Town, and, it is understood, 
also in Rhodesia, were taken over by 
one financial institution. The result 
was that the wholesale trade in medi- 
cine and ethical products was now 
controlled from one office. This was 
said to be a most alarming position. 
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Expensive medicines to be examined 

It is expected that the South African 
Government will institute an enquiry 
into the cost of drugs and medical fees. 
The enquiry is expected to examine 
charges that the cost of illness is 
becoming too much for the “ man-in- 
the-street,”” The main aim will be to 
discover why imported medicines 
particularly antibiotics—are so ex- 
pensive in the Union. Some sell at 
three times their overseas price. 

Drug prices in the Union, which are 
among the highest in the world, are 
laid down by the pharmaceutical 
distribution houses. These prices are 
binding on chemists and druggists and 
on medical practitioners. One reason 
for the high prices is the intense com- 
petition among more than 40 drug 
distributors to promote and advertise 
their brands. 

It was said that 60°, of all retail 
chemists were controlled by the one 
monopoly. 

A monopoly like this could put 
pressure on overseas firms as far as the 
prices and profit margins on their 
products were concerned. Overseas 
firms had already shown that they did 
not like the new situation. 

Some British and American firms 
had already decided to produce their 
products locally and to control the 
distribution themselves because of the 
new position. 


Insecticide company increases turnover 

The annual report of Klipfontein 
Organic Products Corporation, a State 
undertaking, for the vear ended June 
30, 1958, reveals an increase in turn- 
over from £1,260,000 to £1,440,000. 
Out of a net profit of £74,460, £25,265 
was provided for taxation. Capital 
and reserves totalled £2,289,440. The 
Corporation is seeking more capital 
on a * sounder basis.” 

During the financial year capital 
expenditure of £537,382 was incurred. 
The output included over 4,000 tons 
of technical DDT and BHC. 

From the material made, 5,600 
tons of wettable and dusting powders 
and 270.000 gal. of emulsions and 
liquid insecticides were produced. 

Altogether 55 different insecticides 
were manufactured. When the demand 
warrants it the Corporation will con- 
sider manufacturing the basic materials 
of chlorinated-camphene and organic- 
phosphorus ranges, such as toxaphene 
and diazinon. * At present,” states the 
annual report, “a new insecticide is 
being tested out which is not at all 
toxic to man or beast.” The basic 
materials for herbicides, especially 
against jointed cactus, are still being 
imported by the Corporation, but it is 
investigating the production of the 
materials when the demand warrants 
it. 

During the year 12,500 tons of 
caustic soda and other chemicals were 


Manufacturing Chemist—April, 


produced. The value of exports of 
Klipfontein products to other African 
territories amounted to £133,000. 
Finance, however, is one of the worries 
of the directors. ‘* Due to insufficient 
capital the Corporation has been 
obliged to arrange a loan with its 
bankers in order to finance capital 
expenditure in connection with essen- 
tial developments.” 





UNITED STATES 





Materiais research 

A new Division on Materials Sciences 
will be organised by the American 
Society for Testing Materials to co- 
ordinate and intensify the develop- 
ment of knowledge of the fundamentals 
of materials. The new division, the first 
to be established by ASTM, will 
augment in depth and scope the 
Society’s objectives of promoting 
knowledge of engineering materials 
and tapping new sources of knowledge 
for the Society’s standardisation 
activities. The division will concern 
itself with the collection, establishment 
and publication of basic information 
essential in creating a better under- 
standing of materials and their pro- 
perties, and especially will help to 
answer “why” materials are what 
they are. 


Millions sr research 

Chemical producers in the United 
States are expected to spend at least 
$87,025 million to construct new 
laboratories in 1959 and 1960, accord- 
ing to results of the annual construc- 
tion survey conducted by the Manu- 
facturing Chemists’ Association. This 
figure includes an estimated $59-6 
million for projects under way and 
$27-425 million for additional facili- 
ties planned in the near future. In 
addition to this outlay, chemical 
research laboratories costing approxi- 
mately $70-145 million were completed 
in 1958, bringing the total expendi- 
tures for chemistry laboratories to 
$157-170 million for the three-year 
survey period, 1958-60. 

The Association has reported that 
the chemical industry’s total budget, 
including operating costs for basic 
and applied research, rose about 6°, 
in 1958— again despite the recession 
to an estimated $560 million. This 
includes government-financed research. 
The industry’s _ privately-financed 
research budget of $543 million is the 
highest in the nation, however. 

The chemical industry’s expendi- 
tures for basic research alone represent 
about 10°, of the industry’s over-all 
research budget. The National Science 
Foundation has reported that the 
chemical industry’s basic research 
programme accounts for about 25%, 
of the cost of all basic research financed 
by all U.S. industry. 
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Award for synthesising penicillin 

An award for his achievements in 
synthesising penicillin and for research 
in the synthesis of peptides was made 
to Dr. John C. Sheehan of the Massa- 
chusetts Institute of Technology at 
the annual meeting of the American 
Chemical Society in Boston, April 
5-10. A $1,000 prize, the award is 
given annually in_ recognition of 
“ creative work in synthetic organic 
chemistry.” 

The announcement that he had 
succeeded in synthesising penicillin 
was made by Dr. Sheehan two years 
ago. At the ACS meeting he re- 
ported on further accomplishments in 
this field and also in the development 
of a selective method for synthesising 
peptides, using carbodiimide as a key 
reagent. 


Cosmetic chemists honour 
dermatologist 

The Special Award presented annu- 
ally by the Society of Cosmetic 
Chemists, and carrying a prize of 
$1,000, will be awarded this year to 
Dr. Irvin H. Blank in recognition of 
his fundamental research and writings 
on factors controlling suppleness and 
flexibility of skin. The distinguished 
dermatologist and biochemist will 
attend the May 7 meeting of the 
Society to receive the award. 

Dr. Blank was among the first to 
recognise, demonstrate and publicise 
the fact that moisture is the primary 
factor in keeping skin soft, smooth and 
supple. 





AUSTRALIA 





Petro-chemicals industry planned 

A £23 million petro-chemical in- 
dustry is to be established in Victoria. 
The Vacuum Oil Co. Pty. Ltd., Union 
Carbide Australia Ltd., C.S.R. Chemi- 
cals Pty. Ltd., the Distillers Co. of 
London and the Dow Chemical Co. of 
America plan four plants—one to 
make ethylene and butadiene, one for 
the manufacture of synthetic rubber, 
one to produce polyethylene, and one 
to make styrene. Construction of the 
new plants is expected to begin this 
year. 


1.C.1. spends £3'5m 

Imperial Chemical Industries of 
Australia and New Zealand Ltd. and 
its subsidiaries spent more than 
£3,500,000 on construction work dur- 
ing 1958. Extensions were made to 
nearly all major factories, and new 
projects and extensions completed 
included a plastics technical service 
laboratory at Ascot Vale, a new 
phthalic anhydride plant for the New- 
castle Chemical Co., extensions to the 
polythene plant and to the Visqueen 
factory, new hydrochloric acid plants 
at Botany and Yarraville, and a new 
nitric acid plant at Nobel. 


179 





a 





ee re 





* Husk " vaccine 

Husk or hoose, a disease caused by a 
parasitic worm (Dictyocaulus viviparus) 
in the lungs of cattle is a serious 
disease of cattle in Great Britain today, 
and is a source of considerable econo- 
mic loss. As a result of collaboration 
between workers at Glasgow University 
and the Research Division of Allen 
and Hanburys Ltd., an effective 
vaccine designed to protect animals 
against this disease is now available. 

The vaccine will be distributed under 
the name of Dictol, and is said to 
represent an entirely new conception 
of a prophylactic medicine, as not only 
is it the first vaccine to prevent husk, 
but it is also the first vaccine to give 
protection against a metazoan parasite 
and is, therefore, of significance to 
both human and veterinary medicine. 

The vaccine is an aqueous suspension 
of larve of D. viviparus partially 
inactivated by X-rays. It is given by 
mouth. Although this means that it 
will be easier to administer than other 
vaccines which are injected, it will be 
issued to the veterinary profession 
only and not put on general sale. 


** Green note "’ for perfumers 

Vertilal C is a new “ green note ” 
devoted by Dragoco and is said to 
reproduce the fragrance of young 
green foliage. A_ colourless liquid, 
the product is soluble in mineral oil in 
any proportion and has a solubility in 
alcohol of 2%, in 60% by volume; it is 
also said to be well tolerated in creams 
and to be alkali proof for both white 
and coloured soaps. The manufac- 
turers recommend it particularly in 
compounds for perfumes, toilet waters, 
shampoos and soaps. 


Combating melancholia 

\ new iminodioenzyl derivative, 
Trofranil, is available, to mental hos- 
pitals only, from the Geigy Pharma- 
ceutical Co. Ltd. Chemically it is 
N-y dimethyl-aminopropyl)-iminodi- 
benzyl hydrochloride and has_ the 
following structure : 


CH,—CH, 


N 


CH, 
CH,—CH,—CH, —N HCI 
CH, 


According to the manufacturers the 
product regulates the basic depressive 
disorder and helps the patient to bring 
order into his emotions, producing 
both subjective and objective improve- 
ment in depressive states. 

The drug is available as cither sugar- 
coated tablets of 25 mg. or as ampoules 
each containing 25 mg. in 2 ml. 
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New Products 


Hand cream 

Apiella Royal Jelly hand cream has 
been introduced by F. Farthing and 
Co. Ltd. in standard 1 oz., and boudoir 
4} oz. sizes. Trade prices per doz. are 
£1 8s. 6d. plus 16s. 8d. Purchase Tax, 
and £4 6s., plus £2 10s. 4d. Purchase 
Tax respectively. 


Anti-thyroid drug 

Neo-Mercazole (carbimazole), a pro- 
duct of British Schering Ltd., is said 
to be less likely than other anti- 
thyroid agents to cause hyperplasia 
or increased vascularity of the gland. 
Initial dosage varies between 15-45 mg. 
daily depending on the severity of the 
ease, and maintenance dosage will 
usually be between 2-5 and 15 mg. 
daily. 

The product is available as scored 
tablets each containing 5 mg. of 
carbimazole in containers of 100 and 
500. 


Hibitane for solutions 

Hibitane chlorhexidine digluconate 
solution 20% w/v is available from 
Imperial Chemical Industries Ltd. 
(Pharmaceuticals Division). The more 
soluble dighuconate salt is said to 
possess the antibacterial properties 
exhibited by other Hibitane salts and 
is presented as a 20% w/v aqueous 
solution, suitable for preparing simple 
solutions of Hibitane and for use in 
formulations where a soluble salt is 
required. 

Prices are: bottles of 100 ml., 
16s 6d. each retail, 132s. doz. trade, 
and bottles of 500 ml. 78s. each and 
6245. doz. trade. 


Treating dermatoses 

Said to be indicated in the treatment 
of acute or chronic dermatoses with 
an allergic or inflammatory basis, 
Dequalone-P, made by Allen and 
Hanburys Ltd., contains Dequadin 
(dequalinium) chloride 0-4% and pred- 
nisolene 025°, in a_ bland, non- 
irritating hydrophilic base which is 
non-greasy and which is claimed not 
to stain the skin or clothing. 

According to the manufacturers the 
product is rapidly effective in the 
management of contact dermatitis, 
neuro-dermatitis, stasis dermatitis, 
seborrheeic dermatitis and intertrigo. 
Eezemas of various types including 
allergic eczema, infantile eczema and 
varicose eczema are also said to respond 
to it. Its anti-pruritic effect is valuable 
in the prevention of “ reflex rubbing ” 
or seratching which often causes the 
development of secondary infection. 

The product is supplied in tubes each 
containing 5 g., trade price 3s. 9d. each, 
exempt from tax. 
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Diuretic-antihypertensive agent 

Said to be up to 15 times more 
effective than chlorothiazide, Esidrix, 
a new product available from Ciba 
Pharmaceutical Products Inc., is also 
claimed to potentiate the action of 
other antihypertensive drugs. The 
product, which chemically is hydro- 
chlorothiazide, is said to effectively 
control the oedema which accompanies 
congestive heart failure in doses of 
50 mg. twice daily. 


Softening agent for hair and skin 

A cationic type emulsifying agent 
claimed to impart softness to hair and 
skin is available from the Du Pont Co. 
Called Aviter ML Softener, it should be 
of value in formulations utilising dry 
ingredients such as stearic acid. Small 
concentrations of the product, accord- 
ing to Du Pont tests, help prevent the 
extremely dry feel of preparations 
containing high concentrations of 
stearic acid and also reduce the 
tendency of such products to “ roll 
out * when rubbed on the skin. 

The softening agent is said to be 
mildly bactericidal, efficient over a 
wide pH range, and to blend well with 
other cationic or non-ionic agents. 
According to the manufacturers it is 
also a good carrier medium for other 
ingredients in creams and lotions. 


Combined vitamin and mineral 
supplement for poultry 

What is claimed to be the first 
combined vitamin and mineral food 
supplement for poultry with a guaran- 
tee of vitamin stability for 12 months 
from manufacture is now being mar- 
keted by Boots Pure Drug Co. The 
new supplement, Vita-Mindif for 
Poultry, replaces Mindif Mineral Salts 
for Poultry, and eliminates the need 
for separate mixing of Drivite (vitamins 
A and D,). 

The problem of combining vitamins 
and minerals in a single food supple- 
ment for poultry with a good storage 
life has occupied Boots for more than 
three years. Early tests showed that, 
even with protected vitamins, interac- 
tion set up oxidation which could 
reduce potency in anything from a few 
hours to a few weeks. They now 
claim to have eliminated the effects of 
oxidation for at least 12 months without 
altering the balanced mineral salts 
formula. Stocks not sold well within 
the safety period will be regularly with- 
drawn from Boots shops. 

Vita-Mindif for Poultry is sold at 
32s. per 60 Ib. pack which is sufficient 
for one ton of feed. This compares 
with 33s. 2}d. per ton of feed when 
Minéif mineral salts and Drivite were 
used separately. 
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Fuel oil additive 

A Du Pont Co. fuel oil additive, 
FOA-2, is claimed to eliminate and 
prevent formation of sludge. Said to 
be usable in all types of distillate fuel 
oils, including blends, the product is 
added to the fuel oil in the storage or 
work tank at the rate of about 20 to 
40 Ib. per 1,000 bls. of oil. 


Eye-drop cream 

British Schering Ltd. are manufac- 
turing an eye-drop cream containing 
0-5°, hydrocortisone acetate with 10°, 
Albucid  (sulphacetamide — sodium). 
Named Cortucid, the product is said 
to reduce inflammation without the 
increased risk of infection normally 
associated with hydrocortisone therapy. 
Packed in a collapsible tube, the active 
ingredients are incorporated in a 
water-miscible fluid cream. 


Quaternaries patented 
Gallowhur Chemical Corp. Ossining, 
N.Y. has been issued a patent (U.S. 
2,865,805) on a series of quaternary 
ammonium compounds which are cited 
as having useful pesticidal properties. 
The compounds, which are reaction 
products of certain quaternaries and 
naphthalene or naphthol sulphonic 
acids, are water-insoluble. 
Potential applications claimed in- 


clude use as durable, non-leaching 
fungistats for textiles and as agri- 


cultural pesticides. 


Oral analgesia 

An oral analgesic claimed to be as 
potent as morphine, more efficacious 
than pethidine and less liable than 
either to produce untoward reactions 
is available from Burroughs Wellcome 
and Co. Known as Pipadone, each 
tablet contains dipipanone hydro- 
chloride, 25 mg., and cyclizine hydro- 
chloride (Marzine) 50 mg. It is 
stated that the combination of cyclizine 
with dipipanone virtually excludes the 
side-effects of nausea and vomiting, 
allowing potent analgesia to be achieved 
by oral administration. 

The tablets are issued in bottles of 
50 and 250 at prices of 15s. and 72s. 
respectively, subject to tax. 


Thiolated gelatin 

Schwarz Laboratories, Inc.,  an- 
nounce the first of a series of thiolated 
gelatins, Thiogel-20. The thiolation 
of gelatin (addition of free sulphydryl 
(SH) groups) enlarges the molecular 
structure and new properties are 
developed. One is the ability to form 
a gel rapidly, without the necessity 
of chilling. 

A white powder in the dry state, 
thiolated gelatin may be used for 
vehicles for pharmaceuticals, prepara- 
tion of absorbent surgical sponges, and 
as protective agent against radiation. 
In cosmetics it may be used for hair- 
setting bases and in biochemistry for 
enzyme stabilisation. 
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Pharmaceutical Recruiting Film 


This is a shot from a film “ 


Pharmacy and You,’ 
Lid., to stimulate recruitment to retail pharmacy. 


. 


made by Boots Pure Drug Co- 
This shot is from the opening 


sequences illustrating some phases in the history of medicine; it portrays what could 
go wrong in the ancient remedy of a steam bath. The film, which runs for 20 min., 
shows how a young man enters pharmacy, following him through school, college and 


locum training, and ending with him taking charge of a pharmacy. 


Many scenes 


were filmed at the Bristol College of Pharmacy and students and teaching staff played 
parts in the film. The leading character was played by a young pharmacist. Boots 
have deliberately avoided advertising in this film and offer it free for showing to 
schools and similar audiences. Boots have also produced a 10 min., film illustrating 


their many activities 
borrowed free. 


NEW COMPANIES 


These particulars of new companies have been ex- 
tracted from the daily register of Jordan and Sons Ltd., 


company registration agents, Chancery Lane, 
London, W.C, 2. 
Felton Co. (Great Britain) Ltd. 21.1.59. 


Audrey House, Ely Place, London, E.C.1. 
Production, manufacture, purchase, sale, 
importing, storing, marketing and export- 
ing of all industrial chemicals, etc. £100. 
Dirs.: L. L. Gefen and R. W. Stansfeld. 

James Foster (Chemists) Ltd. 21.1.59. 
17 Breck Road, Poulton-le-Fylde, Lanes. 
£3,000. Dirs.: Mrs. I. H. Dunderdale and 
H. Rigby. 

A. C. Stockwell and Son Ltd. 22.1.59. 
22 The Green, Ealing, London, W.5. To 
take over bus. of chemist, druggist photo- 
graphic and fancy gds. dir. ed. on at 
Ealing by A. C. Stockwell, etc. £3,000. 
Dirs.: A. C. and C. J. Stockwell. 

G. Briggs and Co. Ltd. 23.1.59. 8 Rail- 
way Street, Brierfield, nr. Burnley. To 
take over bus. of chemists and druggists 
ed. on at Brierfield by W. and Mona 
Petty and J. P. Steel. £3,000.  Dirs.: 
W. and Mrs. M. Petty and J. P. Steel. 

Liss Products Ltd. 27.1.59. Gamage 
Bldg., 118 Holborn, London, E.C.1. 
Chemists and druggists. £100. Dirs.: H. 
and Edith Liss. 

Texylon (Great Britain) Ltd. 4.2.59. 
Mnfrs., mchts. and importers of chemicals 
and dyestuffs, etc. £20,000. Dirs.: not 
named. Sub.: E. A. Levine, 9 Netherall 


Gardens, Hampstead, London, N.W.3. 
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research, manufacturing and retailing. 


This can also be 


Biokosma (England) Ltd. 6.2.59. 


Mnfrs. and mehts. of perfumery, cosmetics, 


ete. £100. Dirs.: K. Strebel, Poultons, 
Dormansland, Surrey, M. Steidle and 
H. Lake. 


M. E. Martin (Chemists) Ltd. 9.2.59. 
350 Leyland Lane, Leyland, Lanes. 
£2,500. Dirs.: Francis C. Martin and 
Mrs. M. E. Cardwell. 

Tom E. Hobson Ltd. 9.2.59. 46 Croeked 
Billet, London, S8S.W.19. To take over 
bus. cd. on at 46 Crooked Billet, S.W.19, 
by Tom Hobson and to carry on bus. of 
chemists, druggists, ete. £100.  Dirs.: 
T. E. Hobson and F. Perkins. 

Yorkshire Anti-Corrosive Co. Ltd. 
10.2.59. 16 Princes Street, Harrogate. 
Mnfrs. and dirs. in chemical products. 


£1,000. Dirs.: S. and Joan A. Kiddle. 
Deneway Pharmacy Ltd. 10.2.59. 
£300. Dirs.: E. and Mrs. M. Priddle, 


E. and Joan Barker, all of * Pamellia,” 
Hillbrow, Hove. 

Amnio Ltd. 11.2.59. 59 New Cavendish 
Street, London, W.1. Dirs. in and shippers 
of cosmetics, skin foods, perfumes, etc. 
£100. Dirs.: not named. Sub.: J. E. 
Norton, 116 Old Broad Street, London, 
E.C.2. 

Arnolds Chemists Ltd. 11.2.59. 
Allhalland Road, Bideford, Devon. 
Dir.: D. L. S. Taylor. 

John Hugall Ltd. 12.2.59. 143 Northen- 
den Road, Sale, Cheshire. To take over 
bus. of pharmaceutical chemist and 
optician ed. on at Sale, Ches., by J. 
Hugall, ete. £1,000. Dirs.: J. and 
Lillian M. Hugall. 
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ZINC OXIDE CHEAPER; OILS AND WAXES UP 
LONDON.-Zinc oxide is now £109 per ton in 2-ton lots, a decrease of £1 10s., 


while 2 : 4 D acid has decreased by £10 to £320 per ton. Calcium chloride, solid 
70-72%, in 8-ton lots, is down 10s. 6d. to £16 10s. per ton, and caustic soda is 
down £1 4s. 6d. to £37 16s. 6d. per ton in 1-ton lots. Red mercury iodide B.P.C., 
in 28-Ib. lots, has increased by 1s. 3d. to £1 8s. 4d. per Ib. and ferri ammonium 
citrate B.P., scales and granules, by 14d. to 4s. 7d. and 3s. 9d. per Ib. respectively. 
Bismuth oxide B.P.C., in 28-Ib. lots, is down 5d. to £1 6s. 10d. per lb., calcium 
lactate B.P., in 1-cwt. lots, by 7d. to 2s. 4d. per Ib., silver nitrate, in 500 g. lots, by 
14d. to 5s. 1j}d. per oz., and strychnine alkaloid, in 25-0z. lots, to 8s. per oz. 


Acetanilide 12} kg 7s. 4d. kg 
Arsenious oxide B.P. 
7-lb. lots Is. Od. Ib. 
1-cwt. lots Is. 2d. Ib. 
Ascorbic acid 
100 kg. £4 14s. kg. 
56 Ib. 5s. 2d. Ib. 
l-ewt. 4s. 1ld. ,, 
5-ewt. lots 4s. 9d. ,, 
Atropine 


Sulphate, 500 g. 
Alkaloid, 500 g. 
Benzene B.P.C. 28-lb. lots 
Benzoic acid 12} kg. 
Benzyl benzoate 
According to pack 5s. to 5s. 6d. Ib. 
Bismuth oxide B.P.C. 1934 
28-Ib. lots 
Bismuth salts 28-Ib. lots: 


£59 18s. 6d. kg. 
£69 10s. kg. 
Is. 8d. Ib. 
7s. 4d. kg. 


26s. 10d. Ib. 


Carbonate 22s. 3d. Ib. 
Subgallate 21s. 1d. ,, 
Salicylate 21s. Od. ,, 
Subnitrate 20s. 5d. ,, 
Borax B.P. 
Powder £57 10s. ton 
Extra fine £58 10s. ,, 
Boric acid B.P. 

Crystal £95 10s. ,, 
Powder £93 
Bromine B.P.C. 7-Ib. lots 6s. Ib. 
Caffeine 50 kg. 42s. 6d. kg. 
Calamine 50 kg. 4s. kg. 

Calcium gluconate 

1 ewt. lots divd. 3s. 7d. Ib. 
Calcium glycerophosphate 

50 kg. 28s. 6d. kg. 
Calcium lactate B.P. 

7-lb. lots 2s. 11d. Ib. 

l-ewt. lots 2s. 4d. ,, 
Chioral hydrate 50 kg. 10s. kg. 


Citric acid, B.P. Powder or granulated: 


l-ewt. lots £11 5s. ewt. 
5-ewt. lots es = 
Codeine 
Alkaloid 100 g. £138 10s. kg. 
Phosphate 100 g. £110 ,, 
Cream of tartar 
l-ewt. lots £11 15s. ewt. 
5-cewt. lots £11 13s. ,, 
Ephedrine 


Hydrochloride 8 kg. £7 1s. 1d. kg. 

Alkaloid 3 kg. £12 7s. kg. 

Sulphate 3 kg. £7 Is. Id. ,, 
Eucalyptol 

l-ewt. lots 11s. Ib. 

5-cewt. lots 10s. 6d. ,, 
Ferri ammonium citrate B.P. 


l-ewt. lots, scales 4s. 7d. Ib. 


1-cwt. lots, granules 3s. Od. ,, 
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Ferrous gluconate 

l-ewt. lots divd. 6s. 3d. Ib. 
Gallic acid B.P.C. 

l-ewt. lots 10s. ,, 


Gluconic acid technical 50°, 
Minimum 12-gal drums 
19s. gal., drums extra, returnable 
Glucono delta lactone 


1-ton lots delvd. 5s. net Ib. 


Glycerophosphoric acid 

24 litres lls. 10d. litre 
Glycine (amino acetic acid) 

12} kg. 18s. 10d. kg. 


Hexy! resorcinol 10 kg. £7 10s. kg. 
Hydroquinone 12} kg. 23s. 10d. kg. 
lodides 


Ethyl 4 kg. bottles 

Mercury, red B.P.C. 
28-lb. lots 

Potassium B.P. 


62s. 9d. kg. 


28s. 4d. Ib. 


28-Ib. lots m8. ss 
Sodium B.P. 
28-Ib. lots en 
Iodine, Chilean crude, 


99% min. in wooden casks 15s. kg. 
lodoform 
12} kg. and under 50 kg. 42s. 6d. kg. 


Lactose 50 kg. 3s. 2d. kg. 
Lithium salts 5-cwt. lots 
Benzoate 10s. Ib. 


Carbonate B.P.C. lls. 3d. ,, 
Chloride (commercial) powder 


2: « 

- granular 10s. 9d. ,, 
Hydroxide 9s. Od. ,, 
Citrate B.P.C. OR. ie 
Sulphate 8s. 6d. ,, 
Salicylate, 10 cwt., divd. 9s. 9d. ,, 

carbonate B.P. 
Light cwt. lots divd. £129 ton 


trisilicate 28-lb. packs 
28-Ib. lots 4s. 3d. Ib. 
1-ewt. lots 3s. 10d. ,, 
5-ewt. lots GFE « 
Bulk rates for larger quantities are 
from 3s. 1d. Ib. in 1-ton lots 
Manganese hypophosphite B.P.C. 
7-lb. lots 13s. 11d. Ib. 
1-ewt. lots 12s, 11d. ,, 
Mercuric chloride B.P. 
50-kg. lump 48s. 6d. kg. 
Methy! salicylate !-cwt. lots 3s. 3d. Ib. 


Alkaloid, 100g. —- £138 18s. 4d. kg. 


Nicotinamide 1 kg. £3 15s. kg. 
Nicotinic acid 
12} kg. 52s. 6d. kg. 
1 kg. Se. »» 


Oleine, B.P. extra pale, 3/4 ewt. drums 
returnable carriage paid G.B. 
£160 ton 
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Phenolphthalein 50 kg. 
Phosphoric acid B.P. 
(s.g. 1-750) 10-carboy lots 1s. 4d. Ib. 
Potassium permanganate B.P. 
l-ewt. lots divd. Is. 1144. Ib. 
Procaine hydrochloride (foreign) 2 kg. 
59s. kg. 


24s. 3d. ky. 


Quinine 1-0z. lots 4s, 4d. 07. 
Riboflavin 

100 g. 54d. g. 

10 g. 76. « 
Saccharin 

500 g. £7 4s. for this quantity 
Salicylic acid 

B.P., divd. 3s. 24d. to 5s. 6d. Ib. 
Silver nitrate 

500 g. 5s. 1}d. oz. 
Sodium benzoate B.P. 

1-ewt. lots 2s. 94d. Ib. 

1-ton lots 2s. Tid. ., 
Sodium gluconate technical 

8-cewt. lots delvd. 3s. net Ib. 
Sodium salicylate 

50 kg. 8s. 8d. kg. 

12} kg. 9s. ,, 
Sodium thiosulphate 

Crystals, photographic quality 

1-ton lots 49s. cwt. 

Stearic acid B.P.C. flake, carriage paid 

G.B. £154 ton 
Strychnine 25 oz. 

Alkaloid 8s. oz. 

Hydrochloride 8s. ,, 

Sulphate 7s. 
Sulphaguanidine 

12} kg. 33s. kg. 

50 kg. 32s. 4, 
Sulphanilamide 

12} kg. 16s. 6d. kg. 

50 kg. 15s. 4d. ,, 


Sulphathiazole 12} kg. 39s. Od. kg. 
Tannic acid B.P. Levis 

1-ewt. lots 10s. Ib. 
Tartaric acid B.P. 

Powder or granulated, 


10 ewt. or more £14 10s. cwt. 


Terpineol B.P. 

40-gal. drums 2s. 44d. Ib. 

1-cewt. lots 2s. 7d. ,, 
Theophylline B.P. 

500 g. 27s. 6d. for this quantity 
Thiamine hydrochloride 

100 g. 4d. g. 

1 kg. £11 15s. kg. 
Thioglycollate 


Ammonium 12s. 4d. to 16s. 4d. Ib. 
Calcium: 


7-lb. lots B75. O68: a 
5-ewt. lots 14s. 3d. ,, 
a-Tocopherol 25-g. lots Is. Id. g. 


Vanillin 25s. 6d. to 30s. 6d. Ib. 


Zinc oxide B.P. 


2-ton lots 


GENERAL CHEMICALS 
Acetic acid 1-ton lots divd. 


£109 ton 


80% Technical £99 ton 

80% Pure £105 ,, 
Glacial B.P. £114 ,, 
99-100% Glacial £111 ,, 
98-100%, Glacial £108 ,, 
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Acetic anhydride 
1-ton lots divd. 
Acetone 
5-gal. drums, free, non-returnable 
£128 ton 
40 to 45-gal. drums, 10-ton lots 
£88 ,, 
Alum, potassium granular crystals 
50 kg. Is. 2d. kg. 


£128 ton 


Aluminium hydroxide B.P.C. 34 
28-lb. lots 

Aluminium stearate 
(Precipitate) 1-ton lots £253 6s. ton 
mmonia 


2s. 4d. Ib. 


£6 2s. 6d. ewt. 
£106 ton 
£100 ,, 


Persulphate 
Phosphate: Mono- 
Di- 

Amyl acetate 

B.S.S. 10 tons and over 

Technical 
Amy! alcohol 

Technical in 1-ton lots £260 ton 
Arsenic White powdered ex store 

£42 ton 


£251 ton 
£249 ,, 


n-Butyl acetate 
10-ton lots 
n-Butyl alcohol 
10-ton lots 
Calcium chloride 
Solid 70 to 72%, 8-ton lots dlvd. 
£16 10s. ton 


£173 ton 


£149 ton 


Calcium oxide (Lime) 
Ex marble 28-lb. lots 
Caustic soda 
Solid 1-ton lots, from £37 16s. 6d. ton 
Chloroform B.P. }-ton lots 2s. 114d. Ib. 
Chromic acid 
Divd. U.K, (less 2}%) 
2s. Ofd. to 2s. O}d. Ib. 
DDT 3s. Ofd. to 3s. 2d. Ib. 
2 : 4-Dichlorophenoxyacetic acid 
99° pure, l-cwt. bags £320 ton 
Dimethyl! sulphate 400 Ib. drum lots 
Is. 8d. Ib. 


8s. 10d. Ib. 


Ether (Diethyl ether) 
Tech. B.S.S. and Solvent B.P. 
1-ton lots in drums 
Ethyl acetate 10-ton lots 
Ethyl alcohol 
95% Gay Lussac 66-0 o.p. 
2,500 to over 300,000 proof gallons 
per year in tank wagons 
4s. 23d. to 4s. O}d. per proof gal. 
Ferrous sulphate 50 kg. Is. 4d. kg. 
Formaldehyde 
40% by volume divd. England 
1-ton lots £38 15s. ton 
Glycerin 
1-2627 s.g. chem. pure, 5 tons and up, 
5-ewt. drums £201 10s. ton 
1-2627 s.g. technical grade, 5 tons 
and up, 5-cwt. drums 
£196 10s. ton 


2s. Ib. 
£145 ton 


Hexamine 
1-ton lots 
Technical, bulk 
B.P.C, 

Hydrochloric acid 
Commercial 

Hydrogen peroxide 
27-5% weight 
35% weight 

Lactic acid (1-ton lots) 
Pale tech. 44% by weight 1s. 3}d. lb. 
Dark tech. 44% by weight 9}d. Ib. 


Is. 8d. Ib. 
De. BOs eo 


18s. 6d. ewt. 


£119 ton 
£143 ,, 
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Magnesium chloride 
Solid (ex wharf): 1-ton lots 
£17 10s. ton 


Magnesium sulphate 


Mercurous chloride (calomel) 
50 kg. 
Mercury sulphide, red 
Ton lots and over 30s. 6d. Ib. 
Methylated spirits (Industrial) 
Perfumery quality 500 gal. 
upwards: 
61 o.p. 
74 O.p. 
5 to 10 gal.: 
61 o.p. 
74 O.p. 
Methyl ethyl ketone 
10 tons divd. in drums 
Methy! isobuty! carbinol 
10 tons and up, in drums, dlvd. 
£163 ton 


£15 ton 


65s. kg. 


and 
gal. 

7s. 4d. 

7s. 114d. 


8s. 8d. 
9s. 34d. 


£143 ton 


Methy! isobutyl ketone 
10 to 50 tons, in drums, dlvd. 


£169 ton 

Naphthalene 

Crystal, divd., 4-ton lots, spot 
£65 4s. 3d. ton 
Ball and flake (ditto) £73 14s. 3d. ,, 

Nickel sulphate 
divd. ton lots £189 ton 

Nitric acid 70°% intermediate £32 ,, 

Pentachlorphenol 
Flake, technical, 1-ton lots, dlvd. 

2s. 2d. Ib. 

Phenol Crystals: 

Under 1 ton divd. from Is. 7d. Ib. 
10 tons and over divd. in returnable 
drums from 1s. 44d. Ib. 

Phthalates 
10-ton lots in drums 
Diethyl (B.S.) 
Dimethy! (B.S.) 

Potassium bromide 
50 kg. 

12} kg. 

Potassium carbonate 

Calcined 96 to 98% (1-ton lots ex 
store) £76 ton 
Hydrated (1-ton lots) £74 10s. _,, 

Potassium fluoride 
28-lb. lots 

Potassium sodium tartrate 
5-ewt. lots 

Soda ash 
1-ton lots divd., from 

Sodium cyanide 
96-98% 

Sodium hydroxide 28-Ib. lots: 
sticks (1-lb. bottles) 
pellets _,, n 

Sodium metal 28-Ib. lots 

Sodium metasilicate 
Divd. U.K. in ton lots 

Sodium phosphate 
Divd. ton lots: Di-sodium, crystal- 

line £40 10s. ton 
Anhydrous £88 ., 
Tri-sodium, crystalline £39 ,, 
Anhydrous £86 ,, 

Sodium silicate 

according to quantity, grade and 

delivery point 
8-ton lots 
1-ton lots 


£187 10s. ton 
£179 ton 


5s. 6d. kg. 
5s. 8d. ,, 


5s. 1d. Ib. 
£10 cwt. 
£19 16s. 6d. 
£130 ton 
4s. 3d. Ib. 
Se. He a 
3s. 8d. ,, 


£26 ton 


£13 10s. ton 
— - 


Sodium sulphate Ex works: 
(Glauber salt) £18 ton 
(Salt cake) unground, full truck loads 


£8 16s. 6d. ton 
Sodium sulphide 
Broken, returnable drums, dlvd. ton 
lots £37 2s. 6d. ton 
Flake, ditto £38 12s. 6d. ,, 
Solid ditto £36 2s. 6d. ,, 
Sodium sulphite 
Commercial crystals 4-ton lots 
£24 10s. ,, 
(Divd. London in 1-cewt. single non- 
returnable bags) 
tripolyphosphate 


1-ton lots £95 ton 
Stannic chloride 28-lb. lots 8s. 11d. Ib. 
Stannous chloride 28-lb. lots 9s. 5d. Ib. 
Strontium carbonate 

96-98%, 28-Ib. lots 8s. Ib. 
Sulphuric acid, ex-works, according to 

quality and quantity 

B.O.V. 78% from 8s. to 10s. cwt. 

C.0.V. 96% from 11s. to 14s. ewt. 
Zinc chloride 

28-Ib. lots sticks 


; OILS AND FATS 
Palm kernel oil 
Refined, deodorised, 
naked, ex works 
Palm oil 
Refined, deodorised, 
naked, ex works 
Stearine 
divd. free bags 
Pristerene 64 flake 
Pristerene 62 flake £133 ,, 
Pristerene 61 flake £118 ,, 
A premium of £2 ton is charged for 
powder and £4 for block 


GUMS AND WAXES 
Agar Agar No. 1 
Kobe strip 
Powder 
Beeswax 
Dar-es-Salaam spot (nominal) 
£27 ewt. 
£25 .,, 
£30 ,, 
£27 10s. ,, 


6s. 9d. Ib. 


2-ton lots, 
£147 ton 


2-ton lots, 
£108 ton 


£148 ton 


lls. 3d. Ib. 
156. » 


Sudan spot (duty paid) 

Bleached white (slab) 

Refined yellow (slab) 
Benzoin 


£27 ewt. 
£2 7s. 6d. Ib. 
£23 cwt. 


Sumatra spot 
Siam spot 
Candelilla Spot 

Carnauba 


£48 cwt. 

£29 ,, 
£7 5s. cwt. 
3s. 6d. Ib. 


Prime, Spot 

Fatty grey 
Gum arabic Lump 
Karaya Powder, Spot 

wax 
1-ton lots, acc. to grade 
£87 10s. to £120 ton 

Peru balsam 11s. Ib. 
Shellac 

No. 1 orange 

No. 2 orange 

Transparent white 

Pale dewaxed 
T 

No. 1 spot 

No. 2 spot 

Pale leaf 

Amber 

Brown to Red 


£13 cwt. 

£11 10s. ,, 
4s. 3d. Ib. 
Gs. 


£127 10s. cewt. 
Si3i » 
£50 ,, 
£36 ,, 
£27 
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NEW PAIENTS 


COMPLETE SPECIFICATIONS 
ACCEPTED 





Steroids 

Purification of esters of hecogenin. 
Glaxo Laboratories Lid, 811,134. 

Steroids and the manufacture thereof. 
Upjohn Co. 809,820; 810,858; 810,859. 

Dehydro-compounds of the steroid 
series and process of making same. 
Organon Laboratories Lid. 811,867. 

Steroid compounds. Soc. des Usines 
Chimiques Rhéne-Poulenc. 811,205 

Hydroxy-steroids and process for their 
manufacture. Ciba Ltd. 811,845. 

Process for the preparation of enol esters 
from ketosteroid compounds. Organon 
Laboratories Ltd. 811,531. 

Manufacture of a 17-hydroxysteroid. 
Fartwerke Hoechst Aktiengesellschaft Vorm. 
Meister, Lucius, and Briining. 810,264. 

Biologically active steroid compounds 
and process for the preparation thereof. 
Organon Laboratories Ltd. 811,961. 

Preparation of steroid compounds. 
Glaxo Laboratories Lid. 811,632. 

Salts of oestrone sulphate and the 
manufacture thereof. Schering A.G. 
810,917. 

Steroid compounds and a process for 
their preparation. Organon Laboratories 
Lid. 811,901. 


Dyestuffs 

Water-insoluble quinazoline monoazo 
dyestuffs. Farbenfabriken Bayer A.G. 
811,953. 

Stilbene monoazodyestuffs and process 
for their manufacture. Ciba Lid. 810,297. 

Water-insoluble diphenylamine dye- 
stuffs. Sandoz Ltd. 810,360. 

Metal-containing tricyclic chelating 
monoazo dyestuffs and their use. Geigy 
1.G. 812,151. 

Disazo dyestuffs derived from sul- 
phonates. Farbenfabriken Bayer A.G. 
810,246. 

Metalliferous complexes of mono-azo 
dyestuffs of the acylacetic amide series, 
and their preparation. Compagnie Fran- 
caise des Matiéres Colorantes. 810,207. 

Monoazo dyestuffs of the benzeno-azo- 
naphthalene series and metal complexes 
thereof. General Aniline and Film Corp. 
811,521. 
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Antibiotics 

Production of an antibiotic designated 
antibiotic 10la by fermentation. Upjohn 
Co, 811,757. 

Production of chloramphenicol and 
similar compounds. PP. toy &... 2. 
Boehringer and Soehne G.m.b.H.) 811,846. 

Culture medium for the production of 
spiramycin by fermentation. Soc. des 
Usines Chimiques Rhéne-Poulenc. 811,971. 

Penicillin salts of aminoguanidines. 
Imperial Chemical Industries Ltd. 810,569. 

Penicillin compounds and intermediates 
for use in their production. Leo Industrie 
Chimiche Farmaceutiche. 810,518. 


Pharmaceuticals and fine chemicals 

Pyrrolidine derivatives and a process for 
the manufacture thereof. Hoffmann-La 
Roche and Co. A.G. 811,698. 

Aromatic esters and pharmaceutical 
preparations containing them. Ciba Ltd, 
$12,360. 

2 - Hydroxy - 4 - arylaminoquinolines. 
Geigy A.G. 811,957. 

Indole derivatives. Imperial Chemical 
Industries Lid. 809,691. 

3-Substituted indoles. 
809,795. 

Cyclopentanophenanthrene compounds. 
Laboratoires Frangais de Chimiotherapie. 
810,009. 

Therapeutically valuable esters of 3:5 : 
5-trimethyleyclohexanol and  mandelic 
acid, and a process for the preparation 
thereof. Koninklijke Pharmaceutische 
Fabrieken Voorheen Brocades-Stheeman 
and Pharmacia N.V. 810,888. 

Process for the production of 1 : 2- 
diphenyl - 4 - N - butyl - 3:5 - dioxo- 
pyrazolidine. Geigy A.G. 812,449. 

Method of extracting and purifying a 
pancreatic hormone acting on the res- 
piratory centres. J. P. D. Santenoise. 
$10,204. 

Pharmacologically active piperazine de- 
rivatives and processes for preparing them. 
Laboratoria Pharmaceutica Dr. C. Janssen 
N.V. 809,760. 

8 - Thio - substituted acylamino-nitro- 
propiophenones and process for the 
preparation thereof. Farmaceutici Italia 
S.A, 809,794. 

Active substance from plants of the 
Rauwolfia species and process for manu- 
facturing same. Ciba Ltd. 809,912. 

Process for the manufacture of mor- 
phinane and morphinane derivatives. 
Hoffman-La Roche and Co. A.G, 811,689. 


Upjohn Co. 


Leonard Hill House, Eden Street, London N.W.1. ' 











Subscribers requiring names of suppliers of chemicals or plant should ! 
state their needs on this form, giving approximate quantities, clip it |! 
to their business noteheading and send it to the Bureau, as above. Please | 
type or use block letters. 1 
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APPLICATIONS 


Pharmaceuticals 

WHIFFENS.—-760,575. 
Sons Ltd. 

DIACOL DE DURBON.—777,335. 
Laboratoires J. Berthier. 

NEMAZINE DE DURBON.-_777.336. 
Laboratoires J. Berthier. 

FARACO.—779,286. T. H. Jacobs. 

QUIBON.—779,319. Hormo-Pharma 
(Sales) Ltd. 

CATAPRESAN. 
Boehringer Sohn. 

SALIGEX.—780,539. Macleans Ltd. 

RANDOLECTIL.— 780,646. Farben- 
fabriken Bayer A.G. 

COLBAX.—782,098. Letchworth Phar- 
maceuticals Ltd. 

EVENTIN.—782,369. Knoll A.G. 

ACTOMOL.— 782,422. Imperial Chemi- 
cal Industries Ltd. 

FILIBON.—777,094. American Cyana- 
mid Co. 

TRACTOPAN.—-779, 103. 
ducts Ltd. 

ANTURAN.— 779,442. J. R. Geigy 
S.A. 

PARABAL.—-779,781. 
ceutical Co. Ltd. 

DELFEN.—780,840. = Ortho Pharma- 
ceutical Corp. 

ASTRACAINE. 780,948. .4/B Astra, 
Apotekarnes Kemiska Fabriker. 

SYNAPROL.— 781,784. Farbenfabriken 
Bayer A.G. 

ADROMIN.—782,338. Glaxo Labora- 
tories Ltd. 

ANCOMYCETIN. 
Laboratories Ltd. 

QUARZAN.—-776,491. Roche Products 
Lid. 

VIE D’OR.-778,253. H. and T. Kirby 
and Co. Ltd. 

SANTARAX.—-778,259. A/B  Phar- 
macia. 

SOMNOTIL.—-778,416. Allied Labora- 
tories Ltd. 

CONSOL.—-778,838. Austin Ibison. 

RHINODIL.—779,730. Allied Labora- 
tories Ltd. 

NERSPRIN.-—-780,673. J. Waterhouse 
and Co. Ltd. 

MALLPAS.—-B781,536. Mallpas (Phar- 
maceuticals) Ltd. 

MYLODEX. 
and Co. Ltd. 

POLARITON.,.—-781,903. Allen and 
Hanburys Lid. 


Whiffen and 


779,805. a oe 


Bayer Pro- 


West Pharma- 


767,099. Mesco 


781,901. Brook Parker 


New patents are from the Journal of Patents, and 
new trade marks are from the Trade Marks Journal. 
In each case permission to publish has been given 
by the controller of Her Majesty’s Stationery Office 
Each of the publications mentioned is obtainable 
from the Patent Office, 26 Southampton Buildings, 
London, W.C.2. 





Sixty-Five Years Ago 
From MANUFACTURING CHEMIST 


April 1894 
Brilliantine for the beard 
Seven and a half parts of mastic, 15 
of sandarac, 45 of colophony, 100 of 
rectified spirit, 15 of Jockey Club 
essence, and 15 of ether; two or three 
parts of castor oil may be added. 
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FOR URGENT DELIVERY 
OF SSV STAINLESS 
STEEL REACTION 
VESSELS 


we have designed 


A STANDARD UNIT! 


in two sizes 
50 AND 100 GALLONS 





-and we carry ample stocks 





of component parts !-‘hus offering 
our customers considerable latitude 


in the type, size and position of fittings. 


Y, YY YH Y 


OELIVERY WITHIN 3 WEEKS 
OF FINAL. INSTRECTIONS f 


SEND NOW for full details, 
descriptive leaflet and price list 


To STAINLESS STEEL VESSELS (LONDON) LTD. B-BS:V1, | 3 =} ee es oo 

Please send me Literature and full details. sh a oe (LONDON) LIMITE! 

NAME ae 
Manorgate Road Kingston -on- Thames 

COMPANY 

ADDRESS 








Surrey 
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The Beatson Tablet 


%* Distinctive SQUARE Shape. 

% Biack Plastic or White Enamelled 
Caps. & 

%& Production Clean in Sealed Cartons. aa . aml 

% Prompt Despatch from Stock. Sore a. 

% Available in the following sizes: ' i | | 
421 1) 18 2 3 34 07. 7 1) 


————_—__ 


“The Sign of a 4h Good Bottle” 


Suggested Packs: 
4-0z.—25 Aspirin. 


1-0z.—50 Aspirim or 
25 Codeine. 


1}-0z.—100 Aspirin or 
50 Codeine. 
3}-0z.—100 Codeine. 








Banter RG hin ea Gem nce 


YORKS 























Be sure to specify BEATSON 


BTI(R) 
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AMINE BENZALDE YDf 


THEM 


BENZOI£ ACID 











A number to remember ™ 


CLISSOLD 1234. 


f a 
aliitesmeane sninetemlieaand 


VE TAYL AWTMWANILATE BENZYL SALICYLATE 


W- BUSH & CO- LTD - LONDON -E-8~ ENGLAND 
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A dificult duty to perform.... 


Ue bd “iene 
a a \ \. 


: 


\ , 


the problem of producing paraxylene, one of 
the basic constituents of *“‘TERYLENE,”’ is 


Successful chemical processing is not an 


accident—it results from patient and carefully 


planned research and calls for exceptionally entrusted to them at the fameus Wilton Works 


skilled manufacturing techniques. of Imperial Chemical Industries. 


BROADBENT CENTRIFUGALS are called in 
to perform many difficult duties in modern 


chemical processing and it is significant that 


Conditions are far from easy, and the necessary 
materials are handled at extremely low tem- 


peratures with explosion risks. 


We have the answer to your centrifuging problems. 


BROADBENT 
CENTRIFUGALS 


THOMAS BROADBENT & SONS LTD * HUDDERSFIELD 


Phone: 5520/5 Grams: ‘*BROADBENT’ Huddersfield. 
AS4 April, 1959—Manufacturing Chemist 








Forgrove in the Forefront 


The Forgrove Machinery Co. Ltd. 
(a member of the Baker Perkins Group) 
have the sole British Selling Licence 


INTRODUCING THE BRILLIANT for the Héfliger and Karg range 
HOFLIGER AND KARG of pharmaceutical filling and 
RANGE OF PHARMACEUTICAL 


FILLING AND PACKAGING 


packaging machinery. 


EQUIPMENT 


"pe Liquids 


These machines will: 





fill, dry, sterilize, seal, 
insert, sort, feed, stopper, spin, 


screw, carton, pack. 


These machines will: 
sieve, dose, dry, sterilize, vibrate, fill, 
insert, screw-on, spin, close, 


carton, pack. 

















For further details please write to: 
THE FORGROVE MACHINERY CO. LTD. A Member of the Baker Perkins Group 
DEWSBURY ROAD :- LEEDS, 11 
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the NEW 
CIRCOTHERM II 


instantly converts any container 

into a precision constant tem- 

perature bath—more easily than 
ever before 


pe Gas Ge Ge Gn ae a a a ee 


ADJUSTABLE 
CONTACT 
THERMOMETER 


CLAMP ROD 


PUMP OUTLET 


CENTRIFUGAL 
Prue 


ADJUSTABLE ORWFICE 


HEATER 








LED GEES GED GED GEES GUND GEES GHEE GEES GED GUE quam 


Heater, stirrer, pump, contact thermometer, reference 
thermometer, built-in transistor relay and motor are 
combined in one compact moulded housing capable 
of maintaining a 
+0.1° C. The powerful centrifugal pump will circulate 
up to 7 litres per minute—and may be used as a 
source of constant temperature liquid for supplying 
external apparatus, etc. 


SHANDON 


Write for illustrated leaflet to: 
SHANDON SCIENTIFIC COMPANY LTD. 
6 Cromwell Place, London, S.W.7. Tel: KNI 113! 


As6 


uniform temperature within 





\ “ I’ve always believed 
that a jack-of-all trades 


was master of none”’ 


“That's rather an old wives tale 


thinking of anyone in particular?” 


“Well—take these Briggs people 


that the M.D*is always talking about. 
They seem to do nearly everything in 


the brewery line and claim to specialise 


PEP ON. é 


x 
<s 


in condensers as well.” 


Baw" 


“You've chosen a bad example to prove your 


a 


point, because Briggs by covering a wide field 
have to employ first class engineers —men of 
very broad experience. With talent of that kind 


available they can be masters of many trades.” 


y “Sounds sensible, | must say.” 
¥ 


as | do—the more you'll realise how valuable 


their experience can be.”’ 


% 
} 
“It is. And the more you deal with Briggs 
} 
Jy 


* Managing Director 


f 
¢ 
i) PERHAPS BRIGGS CAN HELP YOU. 
§ A WIDE RANGE OF STANDARD 
‘ SIZE CONDENSERS ARE DESCRIBED 
IN BOOKLET No. C.10—YOURS 

FOR THE ASKING 


(% 





S$. BRIGGS & CO.LTD. BURTON-ON-TRENT 
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These five materials were 
developed to meet customers’ 


special requirements. 


FOR BISCUITS & 


@ 0 CONFECTIONERY 


area 
Nia 
ts 


Rayne 

Berg 

nies 

ae 
oo nt Kae 
Be ll 





LET OUR TECHNICAL SALES DEPARTMENT HELP YOU! 


Phone for our representative 


to call and see you. 


~ F [ L 
} Dag eae 
ee, (ee 
i uaa 


FISHER’S FOILS LTD. EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX, ENGLAND 
TELEPHONE : WEMBLEY 60/! GRAMS : LIOFNIT WEMBLEY 
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ST TL UT ee ee CHULAGOAMUTPRPER SSNS EAT 011 PPM YAM nS 
Have your Product Manufactured in the 


CENTRAL AFRICAN FEDERATION 


( nad 
CAPS | CENTRAL AFRICAN PHARMACEUTICALS (P.V.T.) LTD. 
CHEMICAL & MANUFACTURING DIVISION 


POS TT 


CML Tabs Ps IMP Da aR 


can now accept contracts for the manufacture of: PHARMACEUTICALS—TOILET 
PREPARATIONS—HOUSEHOLD COMMODITIES and ALLIED PRODUCTS—in their 
Salisbury factory. 


Local Production will put your product in a strong position in this rapidly expanding market. 


Market Surveys and Efficient Distribution can also be effected by the Company’s various 
marketing divisions. 


Director available London for personal interviews I4th May onwards. Write Box 2279, 
Salisbury, Southern Rhodesia. or co Goode, Durrant and Murray Ltd., Durrant House, 
Chiswell Street, London, E.C.!. Phone: MONarch 4090. 


LARIAT 





‘MASCARINI’ 





THERMOCOMPRESSOR SUPER-STILL 


High Thermal Efficiency. 


Low Power Consumption— 
Yield: 4-11 gals. per kWh. 


Safe, Reliable, and Simple in 
Operation. 
Negligible Maintenance. 


Models available: 
10, 20, 30, 60, 100, 150, 300 
litres & upwards, per hour. 








Chemically pure Sterile, Apyrogenic Distilled Water 
Sole Distributors: MASON & MORTON LTD. 


MURRAY HOUSE, VANDON STREET, LONDON, S.W.1. Telephone: ABBEY 6746/8 
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THE A.P.V. COMPANY LIMITED - 


Manufacturing Chemist 


Wherever 
corrosive 


fluids 
flow 


The Britain’s 


fluid 


A.P.V. Company is one of 


largest manufacturers of stainless steel 
handling equipment for corrosion-resistant and 
hygienic applications. All along the line APV’s 
exceptional experience in the complex chemistry 
and metallurgy of corrosive reactions enables 
“difficult” fluids to be handled smoothly and with 


every safeguard to product, plant and operator. 





APV Stainless Steel Pipe Fittings are designed for 
sanitary pipelines and enable sterile conditions to be 
easily maintained. A complete range of fittings and 
cocks is available in two types-—‘“S.P.” for semi- 
permanent lines and “R.J.T.”’ British Standard Ring 
Joint Type for regular dismantling — available in 1”, 
14”, 2”, 24” and 3” sizes. 


Based on the well tried and proven designs of 
one of America’s leading valve manufacturers, 
APV-Cooper Stainless Steel Valves are giving 
reliable service all over the world under the 
most exacting conditions. Split Wedge Gate, 
‘Y’ type and Tank Valves are available in a 
wide range of sizes. 


SEAM WELDED PIPE 


The corrosion-resistant properties of 18/8/3 
Stainless steel are coupled with the price 
advantage of seam welded pipe in the range of 
pipes now made by APV for general duties with 
corrosives. They are available in 14” to 24” o/d. 





APY STAINLESS STEEL EQUIPMENT 


TELEX 


MANOR ROYAL - 


April, 1969 


CRAWLEY .- 


SUSSEX TELEPHONE CRAWLEY 1360 


873) 


As9 








B. NEWTON MAINE LID 


LLOYDS BANK BLDG LETCHWORTH 2140 


LETCHWORTH 
for 


RARE CHEMICALS 


with special emphasis on substances produced by 


HIGH PRESSURE HYDROGENATION 



































THE HOBART MANUFACTURING COMPANY LTD 
HOBART CORNER, NEW SOUTHGATE, LONDON, N.I!. Telephone: ENTerprise 1212 
Divisional Offices and Service Depots at BELFAST 45770. BIRMINGHAM: Midland 1518/9. BRISTOL 20208. 
CARDIFF 30546. DUBLIN 77212. GLASGOW: Shettleston 3471/2. LEEDS 27665. LIVERPOOL: Royal 3254 
MANCHESTER: Ardwick 1169. NEWCASTLE-on-TYNE: Low Fell 7-5279. NOTTINGHAM 84771. 
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Why not save substantially on your 
capsule costs and still retain the high quality in keeping with the standard of your product. 
This is possible only by using Adhesive Overseals by Ideal 
available plain or decorated to match your labels. 


We are pioneers of 22 years standing both in capsules 
and labour-saving capsuling machines. 


: a a ul ve. 


EDINBURGH AVENUE - SLOUGH - BUCKS 


Telephone : Slough 22251 (5 lines) Telegrams: ‘‘ Iseal, Slough.” 
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i 
8 APPOINTMENT TO ¥- HER MAJESTY THE QUEEN 
A> , 


( ‘ The Pyrene Compeny L 
Suppliers of Fire Extinguishers i umited 


making / 
/ CADMIUM SALTS? 


t 


thé,world sl 


safer . 


When you have specialised for over 


a century, you may fairly claim to 
QO ( know your subject. And that is pre- 
cisely our position today. For more 


than a hundred years, Morsons have 
been making chemicals for industry 


and the pharmacist ; and this long 


experience has resulted in the tech- 
; ; : nical supremacy which is self-evident 
The many and varied fire : 





dangers that are ever present in the chemical in every Morson product. 


industries call for nothing less than the finest 
methods of fire protection. In this field the highly 
developed and specialized Fire Detecting and 


Extinguishing Systems supplied by The Pyrene j CADMIUM ACETATE 


Company have a _ record and _ reputation ; 
second to none throughout the world. Whatever : REGRYST 
fire problems you have in your works... 
laboratories . . . processing plant... stores or 


office buildings . . . *‘Pyrene’’ Fire Protection ‘ CADMIUM CHLORIDE 


provides the right answers. 


Write for full details ins ct us send ¢ J 
eee et ened RECRYST 
CADMIUM IODIDE 


advice without charge or obligation. 


If you have a chemical problem, 
Morsons are at all times glad to 
place their knowledge and technical 


resources at your disposal, 


THE PYRENE COMPANY LTD 


(Dept. M.C.4) 9 GROSVENOR GARDENS: LONDON, S.W.1 THOMAS MORSON & SON LTD. 
Tel,: victoria 3401 Head Office & Works: SRENTPORD * MIDDX iddlese 
ders x 
Canadian Plant: TroRONTO Australian Plant: MELBOURNE Fon End, a 








cieeemmeieieieemmnieeii eo 
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pumping powder ? 


There is casual acceptance of pumps for conveying fluids but have you considered a pump 


for pumping powder through pipelines in a similar manner ? 





Over many years the Powder Division of Mono Pumps Limited has obtained a mass of 
valuable information on the behaviour of piped powders and the Mono Powder Pumping 


System is a fully developed and efficient method. 


A service is available to offer advice on this subject whether it be for small or large systems. 


> Write for leaflet DM2 to give you an initial 


introduction to the System. 


de Powder Pumping Division 
Pow J Pumping MONO PUMPS LIMITED - MONO HOUSE - SEKFORDE STREET - LONDON E.C.! 
System TELEPHONE: CLErkenwell 8911 TELEGRAMS: MONOPUMPS PHONE LONDON 





MP 302/1.12600 
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GLASS ENAMEL 
LINED 
EQUIPMENT 


* 


A Complete Plant or a Single Unit. 

Designed to meet your own require- 

ments, and lined with a Hard Glass 

Enamel developed during 

century of service to the chemical 
industry. 


. 


T. & C. CLARK & CL 


WOLVERHAMPTON 
Established 1793 





The consistent quality of “‘Coalite’’ Chemicals is ensured by the use of 


's modern scientific aids such as the infra-red spectrograph (shown above) 


vy which carries out routine analysis on all our products. 


CHLORINATED PHENOLIC COMPOUNDS 


2 : 4 Dichlorophenol. Dichloro Meta Xylenol 
2 : 4:6 Trichlorophenol. (D.C.M.X.) 

Para Chloro Ortho Cresol. Chlorinated Xylenols. 
6. Chloro Ortho Cresol. Para Chloro Phenol. 





HIGH BOILING TAR ACIDS 








af 


= > 





including white emulsion grades for use in high quality 
disinfectant fluids. 


FULL RANGE OF CRESYLIC ACIDS 


including: Phenol e OrthoCresol e Meta/Para 
Cresol e Xylenols—blended to consumers requirements. 


DIHYDRIC PHENOLS 


including Catechol, Tertiary Buty! Catechol, 
Methyl! Catechols and Methyl Resorcinols 


COALITE AND CHEMICAL PRODUCTS LTD 
CHESTERFIELD . DERBYSHIRE Telephone: BOLSOVER 2281/6 
Your enquiries are welcomed and literature describing the ‘Coalite’ range of products is available on request. 
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MENTHOL 
CRYSTALS 
du Crocq 








2 outstanding qualities with melting point 42/44° and 32/34° 


Made from finest Peppermint Oil 


Jean A. du Grocg dr. N.V.nuizen-novcano 


food-colours 





SAMPLES AND QUOTATIONS ON REQUEST 





AGENTS FOR THE UNITED KINGDOM: MOORGATE PRODUCE & CHEMICALS LTD., 
17-18 Basinghall Street, London E.C. 2, Telephone MONarch 8300 

















The versatility of the Electrothermal Bunsen makes it 
an indispensable source of heat for numerous appli- 
cations in the laboratory, and many advantages are 
provided. 

* safe and clean in operation 

* unaffected by draught 

* may be used inverted 


It can be held comfortably in the hand whi.st operating and is 
shown being used to reduce the viscosity of an inflammable 
material in the laboratories of the Shell Chemical Co. Ltd. 


The apparatus is guaranteed for 12 months and 
is available from all Laboratory Supply Houses. 


Please request leaflet MC 267. 


© Flectrothermal 


ELECTROTHERMAL ENGINEERING LTD. 
270 Neville Road, London, E.7. Tel: GRA 9911. 


See us at the WELDING AND NUCLEAR ENERGY EXHIBITION 
STAND No. 8 ROW B, EMPIRE HALL, OLYMPIA, APRIL 16-30 
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“MIXAMATIC”’ 


A machine for the mixing, 


conditioning and dispensing 





of Gum. 


Here you see the ““MIXAMATIC’’ being used to 
PU RDY top-up the gum box of a Purdy ‘*LINAMATIC"’ 
labelling machine at Gordon's Gin Bottling Hall, 

L 

MACHINERY ee 


co. LTD Designed to provide a means of conditioning gum, without 
additives, to its most perfect state and to dispense in that 
SS state wherever required on instant notice. The dispensing 
nozzle with its built-in switch, controls the driving motor, 
41-42 has an instant cut-off and is so designed that the nozzle itself 
2 works from 13 volts only, thus eliminating all fear of shock 
or harm to the operator. Fully mobile and compactly con- 
PRESCOT STREET structed it is easily wheeled under all normal conveyors and 
plugging into the nearest 5 amp 3 pin socket provides the 
LONDON E.I most flexible form of instant perfectly conditioned gum 
delivery for your labeiling, cartoning, packaging and case 

» ~ glueing machines throughout your Factory. 


ROYAL 840OI Send for further details and price 





JACW /P/2 
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P.C.O.C. Parachlor-ortho-cresol 


For many years we have been large-scale manufacturers of this widely-used intermediate for which 


we should be pleased to receive your enquiries and to submit samples at your request. 





In addition we should like to draw your attention to the undermentioned selection from our 


production of fine chemicals. 


D.D.T. (and certain formulations) ] Dichlorphenol M.B.T. 

Terpineol P.C.M.X. M.B.T.S. 

D.C.M.X. Chioral Hydrate B.P. | Benzylated-Cresylic-Acid 
H.R.W. Terpinolene Chioral Anhydrous 


The finest of the fine from: 


COCKER CHEMICAL CO. LTD. os, 


OSWALDTWISTLE - LANCASHIRE 


Tel.: Accrington 3621-3 














Stainless 
Steel laboratory fermenters 


fj 
RE 





Based on the design of Professor E. B. Chain, F.r.s. of 
the International Centre for Chemical Microbiology. 
Showing alternative glass and stainless steel vessels 
(front of water bath removed for clarity) 


We will be pleased to receive your enquiries for these 
or any other type of stainless steel equipment you may 
require. 





THE TAYLOR RUSTLESS FITTINGS CO. LTD. 


Head Office: Ring Road, Lower Wortley, Leeds 12. Tel. Leeds 638711 /2/3. 
London Office: 14 Great Peter Street, Londen, S.W.1. Tel. Abbey 1575. 
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TCOS 


(LIMITED } 


—Britain’s foremost manufacturers and erectors of 


PRECAST REINFORCED CONCRETE BUILDINGS 


CONTACT 








ATCOST- BUILT factories, warehouses, transport-sheds, workshops, 
canteens, etc. are of the highest quality, yet competitively priced. They 
are fire-resistant, easily-extendible and require no painting or maintenance, 
For free, 24-page illustrated brochure, and details of our comprehensive 
service, complete and post this coupon now! 


ATCOST LTD., Industrial Division, 
THE PANTILES, TUNBRIDGE WELLS, KENT 
Tunbridge Wells 3411 (5 lines) 
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aiginate> 


IN TABLET MANUFACTURE 


ALGINIC ACID is an excellent tablet disintegrant: 
even “ difficult” medicaments give tablets 
which disintegrate rapidly and smoothly. In the 
manufacturing process alginic acid is easily 
incorporated by moist granulation; dust 
separation and capping are greatly reduced. 


And for those who require a neutral 
disintegrant there is 


ALGINATE P.872 

anew product combining the technical 

advantages of alginic a with neutral pH. 
For test samples and technical literature, write to: 
ALGINATE INDUSTRIES LIMITED 
Walter House ~* Bedford Street ~- Strand * London W.C.2 
Telephone: Temple Bar 045! 


HIGH-SPEED AUTOMATIC BOTTLE FILLING PLANT 


a - @ FITS CONTINUOUS PROCESS 
THE ROBERTS “STRAITLINE LAYOUTS 


(_— A | 


MULTIPLE HEAD VACUUM FILLING MACHINE @VARIABLE SPEED AND 
BOTTLE SIZES 


@ ALTERNATIVE VACUUM OR 
VACUUM PLUS GRAVITY 
FILLING AS INITIALLY 
REQUIRED 


@EASY CLEANING — CLEAN 
FILLING—HIGH SPEEDS 


@ @FLOAT CONTROLLED 


LIQUID STORAGE TANK 
ENCLOSED 


ROBERTS PATENT FILLING MACHINE CO. LID. 


BOLTON - ENGLAND 














ALL RIGHTS RESERVED 














Phone: Bolton 4925 (2 lines). Grams: ‘ Filling’ Bolton. 
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Vacuun 
Finis ONE OPERATION 


WITH THE 


Dries, grinds and grades without screening A i rR ‘ t 0 = 


Controlled or complete drying 

Fineness of grinding easily varied rr ne nee 
wll 
tee. 


Requires only moderate power j 
Maintenance costs are low 23 
Seven sizes with hourly outputs ranging from ~ am rs | 
a few hundred pounds to twenty tons ae | | i 
~“ 


= 
4— 
Re 


A id 


ORY MATERIAL 
FOR BACKMIXING 
(TAKEN FROM CYCLONE 
DISCHARGE) 


_ 


ONL-FIRED 
AIR HEATER 


INSTALLATION AT ROGERS & COOKE (SALISBURY) LTD ~ 








LTD., COVENTRY 
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ce é N wh bey XIDE 

— aoa a = n 100 years 
Samples and price from 

MORRIS ASHBY LT 


Head Office: 10 PHILPOT LANE, LONDON, E.C.3 


and at 
Birmingham, Bristol, York, Hull, Glasgow and Liverpool 


Sole Distributors for 
THE AMALGAMATED OXIDES (1939) LTD. DARTFORD, ENGLAND 

















CERESINE WAX 


BEESWAX &.P., White and Yellow OZCKERITE, White, Natural, Yellow 
and Crude. 


Also Compositions 
CERESINE WAX, all grades and 


SPERMACETI, Finest Snow White 

CARNAUBA WAX, Fatty Grey. colours. 

Yellow, Bleached and Residues. various PARAFFIN WAX, all Melcing Points. 
POLISH WAXES, for Car, Shoe, 


grades 
CANDELILLA WAX, FIBRE WAX Floor and Furniture Polish Makers. 


MICRO CRYSTALLINE WAX, erc, HIGH STREET, BoOLTD LONDON, E. 15 CABLE WAXES, for saturating and 


eee enna, Crate and Sinoches. Finishing. All grades and colour 
MARYLAND 7091 HUNT'S LANE. 


RI 
'POTHASKA LONDON, E1S STRATFORD, £15. 
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FACTORY 
EQUIPMENT 
EXHIBITION 


EARLS COURT 
APRIL 7—17, 1959 


STAND D38 E The solution to \ 
problems of sealing, 
[= labelling & reinforcing— 


CARTONS 
(Sealing and 
Single unit or multi-unit 7 reinforcing) 

















DRUMS and KEGS 








BOTTLES 


where contact with chemicals raises difficulties—or even where it doesn’t! 


* Sellomation is a complete advisory service on all 
problems which can be solved by the use 
of a self-adhesive product. 


pe is the Registered Trade Mark of Adhesive Tapes Lii 


Sole distributors in the United Kingdom:— G Oo R D oO N & G oO Tc H (Ss E L L oO TA P E ) LT D 
INDUSTRIAL DIVISION: 8-10 Paul St., London, E.C.2. Phone: BiShopsgate 6511 
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GLAXO LABORATORIES 


Leading producers of MAYAN S{WEEN 


OFFER 
PURE CRYSTALLINE SUBSTANCE 
Bi, TRITURATES 


B,. SOLIDS 
FOR ALL PHARMACEUTICAL PURPOSES 
Pure — stable — high biological activity * Produced by streptomyces griseus fermentation 


wv, BULK SALES DEPARTMENT, GLAXO LABORATORIES LTD., GREENFORD, MIDDLESEX. B8YRon 3434 


Subsidiary Companies or Agents in most countries 





CORROSION is no joke 


It costs £600 million a year. 

Get the answers from 
CORROSION 
TECHNOLOGY* 























See them at the 


CORROSION J 27-20 
EXHIBITION f **™ 


Royal Horticultural Society’s New Hall, 
Westminster, London, S.W.|. 








Britain’s biggest display of anti- 
corrosion methods and materials 
Full details from 
The Organiser, CORROSION EXHIBITION, 
9 Eden Street, London, N.W.1. Tel. Eus. 5911 
*Published monthly. Costs 40s. a year post free. Orders 


to Circulation Maaager, Leonard Hill House, 9 Eden 
Street, London, N.W.1. 
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Made 


3,600 


Which particular liquid in your busi- 
ness presents its pumping problem? 
Is it an acid, a slurry, a sludge... 
gritty, greasy, corrosive, erosive, 
sticky? A TUNGSTONE Pump will 
quickly take care of that—as many 
industries have proved. 

These fine pumps specially evolved 
for the handling of ‘awkward’ liquids 





No ‘awkward’ liquid 


(CORROSIVE, EROSIVE, STICKY OR GRITTY) 


is any trouble to 


TUNGSTONE 
PUMPS 


LEAD PUMP —immersion type. 











CURGSTONE 












in 8 capacities ; 375, 600, 


800, 1,200, 1,500, 2,000, 3,000, 


gallons/hour. 


have two valuable features: (a) the 
unit can be supplied in a range of 
materials which resist corrosion by 
any particular liquid, (b) there are no 
packings or glands within the unit and 
there is nothing to clog or choke— 
air is used as a piston, although it 
never mixes with the liquid: main- 
tenance costs are negligible. 

For any given pumping pressure 
the volume of air going to the pump 
can be controlled so that the pump’s 
output can be varied from zero to 
maximum. The pump and whole 
length of delivery pipe containing 
valuable liquid can be emptied after 
each operation at the end of a shift. 
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A fully explanatory, illustrated brochure 
describing TUNGSTONE Air Pressure 
Pumps, sent on request. 


TUNGSTONE PRODUCTS LTD ~- marker HARBOROUGH, ENGLAND 


1969 





EBONITE PUMP, non-immersion type. Made 
in 3 sizes: 200, 375, 600 gallons/hour. 









non-immersion LEAD PUMP. Made in 8 
capacities: 375, 600, 800, 1,200, 1,500, 2,000, 
3,000, 3,600 gallons/hour 





NICKEL/CAST IRON—10 sizes: 375, 600, 
800, 1,200, 2,000, 3,000, 3,600, 5,000, 7,500 and 
9,000 gallons/hour. 

RUBBER LINED NICKEL/CAST IRON — 
8 sizes, 800 to 9,000 galions/hour. 








EBONITE PUMP, immersion type. Made in 
3 sizes : 200, 375, 600 gallons/hour. 

















GLASS PUMP— 
“Pyrex” brand Boro- 
silicate Glass. Made in 
two capacities: 300 
gallons/hour and 800 
gallons/hour. 
























Phone: MARKET HARBOROUGH 2245 
TP.ISBA 





AJS§ 





PASTILLES 


In addition to a large range of general medicated pastilles available either in bulk 
supplies or packed, we should be pleased to quote for pastilles manufactured to 
customers’ own requirements. 


We maintain : 
Strict analytical control. 


Free service from our laboratory in matching samples. 
A high standard of workmanship. 


Prompt deliveries. 








PACKING FACILITIES AVAILABLE 








fe 


SAAN 


Please address enquiries to: POTTER & CLARKE LTD 


River Road « Barking « Essex 
QM NNINLNANAL Lr 


IA 


=) 


=| 
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Suppliers of 
FORK LIFTS AND 
FACTORY TRUCKS 

electric or 

diesel 


W. & C. PANTIN LTD CENTRE DRIVE EPPING ESSEX Tel EPPING 2271/4 Associated Company: THE BRITISH MATHEWS LTD 


P.4106 
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The Bag on the right 

of the illustration 

was sealed by the 

unique ‘“‘STICLA’’ 

versatile high-speed 

adhesive bag-sealer 
he =the “*STICLA’’ 
adhesive method for profit- 
happy packaging. 


WILL SEAL 
POLYTHENE BAGS 
CELLULOSE FILM BAGS 
MULTIWALL PAPER BAGS 


Entirely British made and designed 
British and Foreign patents pending 























S REASONS WHY THE 





| STICLA SEALER 


PAYS FOR ITSELF in a SHORT TIME! 


(1) Saves container material, 
reducing costs, eliminating 
bunching. 








Seals any weight and size 
polythene film bags or paper 
bags to a maximum length of 
40° when filled. 


“Sticla” produces a herm- 
etically sealed container, 
stronger than the surround- 
ing material. 


Rip cord goes through seal, 
pull ome end, bag opens, 


“Sticla” made of sturdy 
steel, economical to run. 


SOLE DISTRIBUTORS 


THE THAMES SACK & BAG CO. LTD. 


PACKAGING MACHINERY DIVISION 
28 CITY ROAD, LONDON, €E.C.! TEL.: MONarch 7387/8 
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MAGNESIUM TRISILICATE 
ALUMINIUM GLYCINATE 


(DIHYDROXY ALUMINIUM AMINOACETATE) 


ALUMINIUM ISOPROPOXIDE 
TRICHLOROACETIC ACID 


Write for samples and prices: 


KAYLENE (CHEMICALS) LIMITED 


WATERLOO ROAD, LONDON, N.W.2 


TELEPHONE: GLADSTONE 107! /2/3 TELEGRAMS: KAYLOIDOL, CRICKLE, LONDON 





ACID RECOVERY PLANT 


THE KESTNER ACID EVAPORATORS enable waste sul- 
phuric acid from Rayon, Parchment Paper, Fibre and Film 
factories to be easily and economicaily recovered and recon- 
centrated for return to the process. 


Plants are now supplied with double-effect evaporators for 
additional steam economy. The calandrias are fitted with 
carbon tube bundles and floating tube plates, whilst Keebush 
shells are used for the second-effect calandrias. Twelve of 
these plants have recently been ordered. 


THE KESTNER-FAKLER SYSTEM for recovering Spent Pickle 
Liquor from Steel works is the cheapest way of dealing with 
this serious effluent problem. The copperas is removed from 
the spent liquor, and all the acid is returned to the pickle 
tank. No acid is discharged to the drains, and no neutralising 
plant is required. The whole process operates without the 
use of refrigeration plant. 


Over 100 plants are installed, both here and on the continent. 


A typical Kestner-Fakler Acid Recovery Plant used 
for recovering waste pickle liquor in the Iron and 
Steel Industry 


+ 
5 GROSVENOR GARDENS, LONDON, S.W.1 


KESTNER EVAPORATOR & ENGINEERING CO. LTD. hKestner 


THE CHEM A EN NEERS 
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Closures and Stoppers 
in natural and synthetic rubbers 
for the pharmaceutical industry 


P.B. COW & COMPANY LTD 


INDUSTRIAL DIVISION 
470 HIGH ROAD STREATHAM COMMON S.W.16 


Manufacturing Chemist 
[K] 


April, 1969 





GUMTAPE 
COTTON TYING 
TAPE 

CLOTH TAPE 
CELLULOSE 
TAPE 

PRINTED 
CELLULOSE TAPE 


ACETATE TAPE 





ETHYL 
CELLULOSE TAPE 
SELF-ADHESIVE 
LABELS 
WATERPROOF 
CLOTH TAPES 
P.V.C. TAPE 
PAPER MASKING 
TAPE 
DOUBLE-SIDED 
PAPER TAPE 
VINYL TAPE 


EDGE BINDING 
TAPE 


tare Ne For fifty years the history 
of John Gosheron & Co., 


Ltd., has been one of ex- 


REINFORCED 
BANDING TAPE 


REINFORCED 
CELLULOSE 
RIBBON 


PRINTED VINYL = Hansion in the technical 


pitas development of  self- 
HIGH TEMPERA. 
TURE MASKING ° 

TAPE adhesive tapes. 


SELF-BONDING 
P.V.C. TAPE 


‘“Gosheron Tapes in the 


FOAM ; é at 
CUSHION TAPE service Of industry” is our 
POLYESTER TAPE : 

constant aim. Expert 
PERMANENT 
REPAIR TAPE . . 
technical knowledge is at 
SELF-ADHESIVE 
NAMEPLATES = ‘ | P| 
atau You Cae ease 
ee consult us on your par- 


UNDER-SURFACE 


PRINTED TAPE ticular problem. 


BAG SEALING 


CLOTH TAPE 
REINFORCED 
STRAPPING TAPE 
DOUBLE-SIDED 
CELLULOSE TAPE 


P.vV.C. FLOOR 
MARKING TAPE 


) leadership in 
? tape technology 


P.Vv.c. 
PIPE-PROTECTION 
TAPE 


JOHN GOSHERON & CO. LTD. 


The Packaging and Industrial Tape Centre (Regd.) 


Albert Embankment, London, S.E.1| 
Telephone: RELiance 7600 














PRIVATE & CONFIDENTIAL 


APART FROM OUR STOCK PRODUCTION LINES 

OF NICOTINATES, VITAMIN “K” ANALOGUES, 

CITRATES, 8 HYDROXYQUINOLINE AND ITS 

DERIVATIVES, ETC. WE MANUFACTURE A 

NUMBER OF SPECIAL LINES FOR INDIVIDUAL 

CUSTOMERS, WHICH WE DO NOT OFFER ON 
THE OPEN MARKET. 


If you want a speciality made, why not write in confidence to 


R.F.RREED LTD ~ 


HERTFORD ROAD - BARKING - ESSEX 


Telephone: Rippleway 2224 Telegrams: Kemiscale Barking 











The compounding and manufacture of polishes and 
cleaning materials has become an art which can be mastered 
only by knowledge of materials and methods used in 
industry: to convey this knowledge is the aim of this book. 
It will be invaluable to the manufacturer, the chemist, and 
to the technical personnel active in this field. 

The original title of this book was Polishes, and the altera- 
tion in this third edition to Polishes and Cleaning Materials 


means, of course, a considerable widening in the scope of 
the book. Advances in the field of cleaning materials in Bes Ss es 
recent years have changed the whole industry, and the 


industry of cleaning materials is now so closely related to 
that of polishes as to warrant an expansion of the text to 


include the former. Demy 8vo. 3rd revised and enlarged + 
edition. xiv+298 pages. Illustrated. 21s. net. Postage: and Cleanin 
Inland 1s. 6d.; Abroad 2s. 5d. 

CONTENTS 


Part I, Raw Materials. The Raw Materials for the Wax . 
Foundation. The Solvents, The Alkaline Raw Materials, a eria Ss 
Emulsifying Agents and Thickening Agents. Some Simple 
Analytical ‘Tests. Part I], The Manufacturing Processes. 
General Remarks on Manufacture and Apparatus. Shoe 

Polishes. Floor Polishes. Motor-Car Polishes. Furniture A. DAVIDSOHN 
Polishes. Metal Polishes. Stove Polishes. Industrial 
Metal-Polishing Compounds. Part 111, Cleaning Materials. 
Alkaline Raw Materials. Synthetic Detergents. Acid- 
Cleaning Compounds. Abrasive-Type Cleaners. Miscel- 
laneous Cleaners 


Obtainable through your usual bookseller 


Leonard Hill [Books] Limited 


Eden Street, London, N.W. | 
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Mu 


Prompt deliveries from stock. Plain, 


ribbed, Cork and screw finishes, etc. 
Manufacturers of pharmaceutical, toilet 
bottles, Wine and Spirit bottles, 
Miniatures, Customers’ own mould as 


speciality. 





LEWIS a TOWERS 


LIMITED 





Hartwell Street, Dalston, London, E.8. 
Phone: Clissold 6821-2. Telegrams: POISONS ‘HACK’ LONDON. 











A Lanolin/ethylene oxide condensation © 

product. It 1s pale in colour, stable, non- —— 
ionic and has oil/water emulsifying e 

characteristics. Solutions vary in clarity "_ 
from complete transparency to slight turbid- E: 

ity dependent upon the concentration. 


lage 
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The compounding and manufacture of polishes and 
cleaning materials has become an art which can be mastered 
only by knowledge of materials and methods used in 
industry: to convey this knowledge is the aim of this book. 
It will be invaluable to the manufacturer, the chemist, and 
to the technical personnel active in this field. 

The original title of this book was Polishes, and the altera- 
tion in this third edition to Polishes and Cleaning Materials 
means, of course, a considerable widening in the scope of é 
the book. Advances in the field of cleaning materials in Polishes 
recent years have changed the whole industry, and the 
industry of cleaning materials is now so closely related to 
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Prompt deliveries from stock. Plain, 
ribbed, Cork and screw finishes, etc. 
Manufacturers of pharmaceutical, toilet 
bottles, Wine and Spirit bottles, 
Miniatures, Customers’ own mould as 


speciality. 


LEWIS TOWERS § 
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Hartwell Street, Dalston, London, E.8. 
Phone: Clissold 6821-2. Telegrams: POISONS ‘HACK’ LONDON. 











A Lanolin/ethylene oxide condensation 
product. It is pale in colour, stable, non- 
ionic and has oil/water emulsifying 
characteristics. Solutions vary in clarity 
from complete transparency to slight turbid- 
ity dependent upon the concentration. 
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Use our factory 
to make 


and package 


your goods 


WE PRODUCE AND PACKAGE 
SOLELY FOR OTHERS 


If your product is a liquid, cream 
or paste, we can process and 
package it for you in bottles, jars, 
collapsible tubes (metal or plastic 


or other containers. 


Your production problem is our 
business, and our experienced 
and confidential—service is at 


your disposal. 


¥N GARDE 


Write or phone: 


Evans of Elstree 
EVANS CHEMICALS LTD 
(Packaging Division) 

Elstree Way, Boreham Wood, Herts. 
Phone; ELStree 2445 '6 


TIB 20 


BAAAAAAAAAAAAAAAAAAAAAA 
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RQNUCC 


SCREEN PRINTING EQUIPMENT 


For clear, durable prints on flat 
or cylindrical containers 


RONDEC 
MODEL 102 


This air operated machine 
prints direct on to Bottles, 
Jars, Tins, Phials, etc., from 
i” to 44° in. diameter at rates 
up to 500 per hour. 

Setting and operation may be 
carried out by unskilled 
labour. 


@ Comprehensive screen supply service. 
@ Brochures and samples on request. 


@ Demonstrations arranged. 





GAYLER & HALL LTD. 


137 HANWORTH ROAD, HOUNSLOW, MIDDX. 
Telephone: HOUnslow 7251. 





Only African Pyrethrum.. . 


Of all insecticides there is only one — 
African Pyrethrum — to which insects 
have shown no resistance of any 


practical significance 


You will of course recognise the importance of this fact. 

But African Pyrethrum has one other overwh-!ming 
advantage—both from the manufacturer’s and user’s point of 
view. African Pyrethrum can be used with a synergist or with 
other insecticides and still retain its properties. This means 
that it is as economical in its use as most others. 

Further information regarding the many advantages of 
African Pyrethrum — its knockdown property, non- 

toxicity to mammals, etc. — and its many applications can 
be obtained from — 


AFRICAN PYRETHRUM 


AFRICAN PYRETHRUM TECHNICAL INFORMATION CENTRE LTD 
4 Grafton Street, London W.1. Telephone: HY De Park 0521 
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* GELATINE 
“SEAMLESS CAPSULES 


-. by the 
most modern 
encapsulating 

technique 


| Tie Mk Gf O. 


Uniformity, 
accuracy Capsules to 
& brilliant Customers’ 


appearance specifications 








| B.& P. LABORATORIES LTD. 9 PACKINGTON ROAD, ACTON, LONDON, W.3 


2 re . ROYAL LONDON HOUSE 
Manufacturers of Seamless Gelatine Capsules FINSBURY SQ., LONDON, E.C.2 








JOHN ©. CARLSON, LTD.. 
ASHTON-UNDER-LYNE, LANCS 


\ Ly 
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PETLEY 
fo 


LIME 


and 
PEPPERMINT 
OILS 


Sole Agents for 
FRITZSCHE BROTHERS INC., NEW YORK 





Ask for quotations. 


P. T. PETLEY & CO. LTD 


53/54, ST. JOHN’S SQUARE, LONDON, E.C.1 
Tel.: Clerkenwe Cables: Merypet, London 
1 eoccoecoenens 





tl 4553 (4 lines). 








MAGNESITE 


Calcined, Raw, Ground and Unground 


MAGNESIUM CHLORIDE 
POTASSIUM CARBONATE 


SODIUM HYPOSULPHITE 
(all Grades) 


TRIETHANOLAMINE 
CITRIC ACID B.P. 
TARTARIC ACID B.P. 


We can offer Heavy Chemicals for all types of 
Industry 


TENNANTS 


(LANCASHIRE) LIMITED 


Hazelbottom Road 
CHEETHAM 
Manchester, 8. 


Tel: COLLYHURST 4454/5 6/7 




















AUTOMATIC 
NUMBERING 
MACHINES 


for quick and accurate marking 
of packing cases and cartons. 
Machines, as illustrated, sup- 
plied with rubber faced letters 
and figures give excellent results 
on wood or cardboard. 


We manufacture all types of 
rubber stamps for office and 
factory use and have specialized 
in their production for over 70 


ae 193 


Our hand-stamps are particularly well 
made with highly polished Perspex 
mounts of a special design. 

These are very attractive, so much 
easier to pick up the right stamp 
when in a hurry. 


Write for lists and information. 


3 M. RICHFORD LTD 


8-9 SNOW HILL LONDON E.C.! Tel. Cen 9241-2 
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It's fine 
GED 


W. M. DELF a> LTD 
130/2, RICE LANE L’POOL. 9 


Sole Manufacturers of 


DELCOPINE 
DISINFECTANT 


FLUID 
(GREEN OR BROWN) 


Special Quotations to the Trade 


PACKED IN 1I-5-10-40-GALL. DRUMS 
SSSSSSSSSSSSOCPSS 9S FOES SSSSSSS 
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GERMAN INDUSTRIES 


FAIR 1959 


26 APRIL - 5 MAY 


For details apply to SCHENKERS LTD., 

saat Shipping & Forwarding Agents, 

Largest Fair in Europe — over Royal London House, 
4,000,000 sq. ft. exhibition space — 13 Finsbury Square, London, E.C.2. 
over 4,000 exhibitors. Telephone: METropolitan 9711 (15 lines) 
Telex: London 22625. 











1,000,000 injections a week 
- faster - safer tanks to snapuces 


With a million a week already being used 
and much of the British polio vaccine 

going into them, Snapules can safely be 

said to have “arrived”. Hospital pharma- 

cists all over the country are giving the 

iead to the steady replacement of old- 

fashioned ampoules by the quicker, safer 

Snapule. 

Pack your injection solutions in Snapules 

(distilled water and drugs), and specify 

them in your quotations. To-day it’s still 

an extra selling point which easily offsets 

the slight extra cost. Tomorrow it will 

be standard practice. Patented Great Britain and abroad. 


* Snapules are equally resistant to accidental EASY-OPEN AMPOULE—NEEDS NO FILE 
breakage as ordinary ampoules. 
Samples and prices sent on request GLASS CONTAINERS (MEDICAL) LIMITED, LIVERPOOL 
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SODIUM DIOCTYL 
SULPHOSUCGINATE 


* 





MYSORE 
REST CONCESSIONAIRES FOR 


Sandalwood USINES DE MELLE 














I/O] 


THE HALLMARK OF PURITY \) HIGH HOLBORS 


For further particulars apply to: LONDON W.C.1 
TRADE AGENT FOR MYSORE TA. CHLORATE 
28 Cockspur Street, London, S.W.! i TN. CHANCERY 
Tel.: Whitehall 6334/5 7981/5 

Grams: MYSOF Lesquare, London 




















Purpose-made 
PROTECTION 


All Whaley Bridge garments are well tailored 


and manufactured to the highest standards and 
they combine attractive styling with protection. 
Whether you require small or large quantities, 
eee delivery ts prompt and our organisation covers 
the supply of badges or monograms (to 
establish ownership) at slight extra cost and 


without delay. Garments can be supplied in 
cotton drill, poplin, nylon, or Terylene. Sizes 
include fittings from 32° to 46°, covering 
heights from 5’ 3” to 6 
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for 


PACKING, FILTERING 


LONGEST STAPLE 
CLEANEST CUT 
BY LATEST 
SCIENTIFIC MACHINERY 


WOOD-WOOL & FIBRE CO. LID. 


GAINSBOROUGH WORKS 


VICTORIA PARK, LONDON, E.9 
TELEPHONE: AMHERST 226! 


ROMILEY 


Double breasted reversible front style with belt 
buttoning at back, two side pockets. Scissor 
pocket if required. 


BLACKPOOL 


Single breasted loose coat with sewn down 
half belt at back. Three outside patch pockets. 


GREENFORD 


Protective overalls for use in the preparation of 
vaccines and antibiotics. Back fastening with 
very generous over-wrap. Long or short sleeves. 


DORA 


An attractive protec- 
tive cap with back 
elastic and self 
material or net crown. 
All headwear can be 
supplied in drill, 
nylon, Terylene or 
poplin. 


Send now for our brochure W.B.&. detailing 

the wide range of overalls and headwear 

available. This is the most comprehensive z 
protective clothing catalogue issued to 7 : 
date and has been compiled to enable the 

customers to select their special require- 

ments with ease. 


WHALEY BRIDGE MANUFACTURING CO. GREENFORD 
WHALEY BRIDGE (via neat, Cheshire) 
Tel: Whaley e 73. dm WB7 /2 
London Office: 205 Regent Street, W./. Tel. Regent 19/9. 
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* PLASTIC CLOSURES 


Whether they’re made to your special design or from 


standard dies, our caps areconsistent. Consistent incolour, 


finish and quality. Minutely accurate in dimension. 


Caps like these give the finishing touch to striking 


pack presentation. Contact us. We'll be glad to 


co-operate on any moulded closure project. 


PLASTIC CLOSURES LTD., BLAKEMORE RD., WEST BROMWICH, STAFFS 








<—— a bei: 
NSE 859-19 +) 5) Clarks of Hull celebrate 


a century of progress in fabrication 
NOW SPECIALISING IN STAINLESS STEEL, MILD STEEL, ALUMINIUM, ETC. 


Fabrication has come a long way 

in the last hundred years—and 

so have Clarks, whose new Fabrica- 
tion Shop is specially, modernly 
equipped to handle work in stainless 
steel, mild steel and aluminium— 
as well as copper of course 


The traditions of quality workman- 


ship are now combined with _ 
today’s techniques at Clarks of Hull. 


A MEMBER OF THE NEWMAN HENDER GROUP 


work 


@ Metallic Arc Welding 


@ Argonaut and Argon-Arc 
Welding 


@ Stress-relieving and 
testing facilities 


@ Agents or representatives 
in all parts of the country 


GEORGE CLARK & SONS (HULL) LIMITED - HAWTHORN AVENUE - HULL - Telephone: 37654 - Telegrams: “Clark, Hull’’ 


Manufacturing Chemist—April, 1959 


A87 





HYDROBROMIC 
ACID 


MONOBROMACETIC 
ACID 


BROMBENZENE 


MANUFACTURED BY 


CHEMICAL COMPOUNDS 


LIMITED 


AYCLIFFE TRADING ESTATE 
Nr. DARLINGTON, CO. DURHAM 
Telephone: Aycliffe 3230 


SEATRIST SILICONE RUBBER 
MOULDINGS & EXTRUSIONS 


Designed to meet industry's need for 
high-temperature flexible materials 


For technical details write to: 


Ronald Trist & Co. Ltd. 


(A Company of the Bell's Asbestos and Engineering Group) REGO. TRADE WARE 
(Dept. 8.7.) BATH ROAD, SLOUGH, BUCKS 
Telephone: SLOUGH 25041 Telegrams: Resvalar, Slough 
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SLilip ul? automatic FittinG MACHINE 


with two or four filling 
positions. For filling bottles 
and ampoules of 05 ml. to 
250 mi. at the rate of 3,000 
6,000 per hour. 


Auto mation 


RUDOLPH W. FRITSCH 


Apparatus and equipment for the pharmaceutical 
cosmetic and chemical industry. 


Richard-Wagner-str, 42 (parli), BAYREUTH, Germany. 





Laminated 
Plastics 


G. S. Learmonth, Ph.D., F.R.1.C. 


A most valuable work, dealing with all aspects of 
the processes and raw materials of the industry, 
together with a comprehensive survey of the 
applications of laminates. As far as possible the 
text describes the industry as it exists in Britain 
at the present time with additions necessary to 
give reasonable completeness. These additions 
are mainly concerned with the American side of 
the industry, but for the same reason a small 
amount of matter is included about materials 
which are not, strictly speaking, laminates—e.g. 
expanded plastics. xv+-268 pp. 25s. net. Postage 
extra. 
Obtainable from your bookseller 


Leonard Hill {|Books| Limited 


9 Eden Street, London, N.W.|! 
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LE— 

BASES _ || Your propucrion 
Ms pep di cg ity 

DENTIFRICES product it War 


COSMETICS the time with a 
LIQUID POWDERS S| LV & R& 0 N 


etc. MUL7/-PURPOSE HIGH SPEED 
Manufacturers of the above products MIXER 
are invited to submit particulars of EMULSIFIER 


their requirements. 


Rectidieethiethdieniieetiieiee tite tie ie) 


Many world-famous products of the 
highest grade are compounded with 
one or more cf our four specially The SILVERSON machine is 
prepared bases: j extremely versatile. By simply 
changing the heads or inserting 
emulsor screens—a few seconds 


SsSTOC KALITE | work for the operator—the action 


is modified and controlled to give 

j optimum results for, MIXING, 
DEVOLITE j EMULSIFYING, HOMOGEN- 

; ISING, STRAINING, 
SPESWHITE ! FILTERING, PUMPING and 

: many allied operations. Speed and 

f efficiency in processing, economy 
AND f of labour and plant, stability 
i and uniformity of product are all 
SUPREME jl] | GUARANTEED. 

: Why not allow us to demonstrate 
SILVERSON machines at your 
own factory ? 














C0 te 6 Fe 6 eS es oe se ee 


Highly recommended as substitutes 
for Foreign Materials hitherto im- 
ported for the purpose. 














Unequalled for Smoothness, Fineness, 
Purity and Whiteness. 











! ({(74\\ Thisnew high-speed SILVERSON 
ENGLISH CLAYS, LOVERING |! a By BALL-MILL reduces coarse 


POCHIN & COMPANY LTD. 4 *% and refractory materials to a 


perfect, smooth, finished product 
ST. AUSTELL, CORNWALL in ONE operation using ONE 


LONDON / vessel by ONE operator in a 
Tanphee oa euler SO | PRACT OY.bae Fee 
Se taken by any other method. This 

is the greatest advance in milling 
technique to date. 


MANCHESTER EDINBURGH 
32 Oxford Street, Manchester, |! 2 St. Andrew Square 


LEOMINSTER f 
ee i SILVERSON MACHINE (SALES) LIMITED 
i 55-57 Tower Bridge Road, London, S.E.I. 
Telephone: HOP 1777 and NEW CROSS 5222. 
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TANNIC ACID 
STRYCHNINE 
PARIS GREEN 


Delivery ex stock. 


BARIUM CARBONATE 
ZINC PHOSPHIDE 


for prompt shipment. 


JOHN KELLYS (¢°%0» LTD. 
24 Old Broad Street, 
LONDON, E.C.2 


Telephone: LONdon Wall 6585 (4 lines) 
Teleg. (inland): “‘Ergotine, Stock, London’’ 


NEW YORK + HAMBURG 


STOPPERS, SCREW CAPS 
AND 


CLOSURES 
OF ALL TYPES 


Telephone Royal 4922/3 


CAMPERDOWN STREET, 
LEMAN STREET, LONDON, E.I. 











Attention Polish Manufacturers! 


HIGH GLOSS WAX SUPER HARD 


M.P. 97/99 C. 
Penetration 100g/5°/25 C. 2-4 


A new development with superior qualities. 


Blended with Paraffin Wax alone, without any natural wax, 
it gives a Polish Base of best quality at an economical price. 


R WAX No. XY 


Ask for sample and special leaflet. 


RENHAM & ROMLEY LIMITED 


10, Canfield Place, London, N.W.6. Tei.: Maida Vale 6220,6223 





SULPHONATED CASTOR-OIL 
TURKEY RED OIL 
CASTOR OIL SOAPS 
SOLUBLE OILS, ETC. 


Textile and technical qualities. 


THE 


UNITED INDIGO & CHEMICAL CO. 
LIMITED 
HEAD OFFICE: MANCHESTER 4 


Telephone: BlAckfriars 71/25/6/7 

















Di CHLOR META XYLENOL 
PARACHLOR META XYLENOL 


@ LIQUOR CHLOROXYLENOLIS (8.P ) 
@ CHLORINATED XYLENOLS 

@ CARBONATE OF POTASH (All Grades 
@ CAUSTIC POTASH (AI! Grades) 

B® MODOCOLL (Cellulose Ether) 

@ TRIETHANOLAMINE 

@ POLYETHYLENE GLYCOLS 


CHAS. PAGE & CO. LTD. 
52, GROSVENOR GARDENS, LONDON, S.W.!. 
Telephone Telegrams 
Sloane 8151 (6 lines) Inland: “Paganini, Sowest, London” 
Sloane 2831, 5931, 5063 Foreign: “Paganini London” 
also ot Sale, Manchester & 4! St. Vincent Place, Glasgow 





CHEMICALS AND FEEDS 
LIMITED 


ADELAIDE HOUSE, KING WILLIAM STREET, LONDON, €E.C.4 
Tel.: Mansion House 962! (3 lines) Cables: ‘Chemifeed’ London 





Sole U.K. Distributors for 


PEARL ESSENCE 


SYNTHETIC AND ORGANIC 


Produced by 
N.V. CHEMISCHE FABRIEK ‘NOORD-HOLLAND’ Beverwijk, Holland 

















Ago 


Associated with: P. Leiner & Sons, Ltd., Treforest Chemical Co. Led., 
Glamorgan Alkali & Acid Co. Ltd., Miskin Lime Co. Led., and other 
U.K. and Overseas manufacturers. 
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L. A. HORNER & SONS LTD. 


for CRUDE DRUGS 
BARKS 


Wild Cherry, Slippery Elm, etc. 
FLOWERS & HERBS 
A great variety. 
GUMS 
Medicinal and Industrial. 
SPICES 
Chillies, Cinnamon Ginger, etc. 
ROOTS 
Ipecac, Licorice, Rhubarb, etc. 
SEEDS 


Aniseeds, Cardamons, Psyllium, etc. 


ALL ABOVE WHOLE AND GROUND 


All packing done in our warehouse at 


47-49, THE HIGHWAY, 


LONDON E.1 Royal 3526 








HAND SPLIT MOULDS 


For the production of sup- 
positories and pessaries 
from 15 grains, to 120 
grains, of both torpedo 
and conical shapes 
from 6 cavities to 144 
cavities per mould. 
Also applicable to 
lipsticks. 


LIPSTICK 
MOULDING MACHINE 


Used by leading 
manufacturers in 
Great Britain and 
many countries 
overseas. The 
Arden Water 
Cooled Machine 
moulds and fills 
72-144 cases per operation without 
handling to any diameter or length 


Write for details of these Machines or any special moulding equipment 


H. B. ARDEN & Co. (instruments) Ltd. 


371-7 Queensbridge Road, London, E.8. Telephone: Clissold 8302 
Telegrams ‘niand: ‘*‘ Cosmou!d, Hack "’ London 
Overseas: “‘Cosmou!d, London "’ 
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What is the end of 
your end product? 


Is it when it leaves the pro- 
duction line or when _ it 
reaches your customer over- 
seas? 


W. H. MARTIN LTD. W 
THE SHIPPING AND 
FORWARDINGAGENTS 


3 & 4, Rangoon St. 
London, E.C. 3 
ROYal 6735 (10 lines) 
ROYal 1055 


|, Albert Street 
Birmingham 4 
CENtral 6938 

and at Liverpool and 
other principal ports 
in the U.K. 


W. H. MARTIN 
(CANADA) LTD. 

51, Yonge Street 

Toronto, | 

Ontario, Canada 


MARTIN’S TRANSPORTATION 
SERVICES, with their Agents and 
Correspondents in every country, 
can bridge the gap between the 
end of your export production 
line and prompt and safe delivery 
to your customers anywhere in 
the world. 


All or any of the necessary but 
complicated services of packing, 
transport by air, sea, rail or road, 
documentation, customs, insur- 
ance, etc., etc., are provided by a 
competent staff under personal 
supervision to meet your special 
requirements. 


qddddddd¢ 


Martins 
will take care of it 


NORIT 


HIGHLY ACTIVATED VEGETABLE 
CARBON 
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FAMOUS FOR PURITY 
AND DECOLORIZING VALUE 


* 


SPECIAL GRADES TO SUIT 
EVERY PURPOSE 


* 
HALLER & PHILLIPS LTD. 


14 WOOL EXCHANGE, 
BASINGHALL STREET, LONDON, E.C.2. 


Telephone: MON 9041 /2 






































SOYA LECITHIN 


for Pharmaceuticals and Cosmetics 


OLEIC ACID STEARIC ACID 
CASTOR OIL - WOOD OIL - TURPENTINE 
DIPENTENE - PINE OIL - ROSIN 
WAXES (NATURAL AND SYNTHETIC) 


WYNMOUTH LEHR & CO.LTD. 


2 Thames House * Queen Street Place * London, E.C.4 
internat. Telex No. 28293 
Cables & Foreign Telegrams: LEHRCOMP LONDON 
Intand Telegrams: LEHRCOMP, LONDON TELEX. 
PHONE: CITY 4737 (4 lines) 





CAMPHOR 
(Technical and B.P.) 


PEPPERMINT OILS 
MENTHOL CRYSTALS 
STAR ANISEED OIL 
CASSIA OIL 
FOLIC ACID 


- McKESSON & ROBBINS LTD | 


UNIVERSAL HOUSE, SOUTHWARK 3RIDGE, LONDON, S.E.! 





METABISULPHITE OF POTASH 

EFFECTIVE PRESERVATION FOR 

ALL KINDS OF FOODS AND DRINKS 
MAXIMUM SO, CONTENT 


GRADED CRYSTALS, POWDER AND TABLET FORM 


Write for samples, prices and analysis to: 


F. KENDALL & SON LTD. 


Stratford-on-Avon 
Tel: Stratford-on-Avon 2031 





SHELLAC, GUMS, RESINS, etc. 





| 
II] as imported or ground or pulverised to 





| j all standard and special requirements 





| Write or telephone for samples to: 





WOODHAMS, DADE & CO. 





36, GRACECHURCH STREET, LONDON, E.C.3 





| Phone: MANSION HOUSE 0055-6-7 





| Grams: “ WOODADE, LONDON” Telex: 226665. 














The West Indies 


produce 


ESSENTIAL OILS 


Lime oil, orange oil, grapefruit oil, bay oil, vanilla beans 
SPICES AND COLOURING MATTER 
Pimento, annatto, ginger, nutmeg, mace and sarsaparilia 
STARCH 
St. Vincent arrowroot is the highest grade 
starch available 
For detailed information apply to 
THE COMMISSION FOR THE WEST INDIES, 
BRITISH GUIANA AND BRITISH HONDURAS 


6-10 Bruton Street, London, W./ Tel: Grosvenor 387 / / 3875 








Industrial Purposes 


W. S. SIMPSON & CO. (THE BRITISH ANILINE DYE 
AND CHEMICAL WORKS) LIMITED 
1-23 Linden Way, Old Southgate, N.14. Tel.: PAL mers Green 0196 


COLOURS “== | 
| 











MICHROME STAINS, ETC. 
for Microscopy, Biology & Histochemistry 

Adenosine Giemsa Stain Toluidine Biue 

Carminic Acid Janus Green, B. TPN 
Celloidin May-Grunwald Stain Urease &c. 

62-page catalogue available on request 

Quality. Service. Reliability. Immediate Delivery 

EDWARD GURR LTD. 


42 Upper Richmond Road West, London, S.W. |4, England 
Telegrams: Micromlabs, Fut, London. Telephones: PROspect, 805! & 7606 








PLANETARY STIRRING APPARATUS 


Planetary stirring apparatus, 7-120 litres. The only 
machine in the world with adjustable planet guide and 
@ counter-rotating basin scraper Performance and 
operating method are unequalled. Great engine power, 
smooth control. 


F. HERBST & CO., NEUSS/Rh.1I5 
Bergheimer Str. 3!, West Germany Agents wanted 
Technische Messe Hannover Halle 8 Nord, Stand 2009. 











ZINC OXIDE ovis 


For Pharmaceutical and Cosmetic Use 


H. LATTIMER 


22 Upper Ground, Blackfriars Bridge, S.E.1 
Tel.: Waterloo $800 Grams: Glebeless, Sedist, Lond. Cables: Glebeless Lond. 
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““CARMOSS 
Gels, Suspends and Thickens 
Food, Pharmaceutical and Cosmetic Products 


J. W. CUMMING & SON Ltd., 5 Tithebarn St., Liverpool 2 


Phone; CEN tral 7688 Grams: **CARMOSS"* Liverpool 2 











All Pharmaceutical Machinery and 
Equipment 
—also for small-scale production and laboratory 
purposes. 
JOSEPH DECKELMANN, Aschaffenburg, (West Germany) 


April, 1959—-Manufacturing Chemist 














CLASSIFIED : 
ADVERTISEMENTS _ 


Rates: 4/- per line, 
Minimum 12/-, Box No. 1/- 3 
45 - per single column inch. 
Classified Advertisements must be 
prepaid. Wording should be sent, with S 
remittance, to 


CLASSIFIED ADVERT DEPT. 
Manufacturing ( hemist 


LEONARD HILL HOUSE 
EDEN STREET, LONDON, N.W.1 


SITUATIONS VACANT 


ALLEN and Hanbury Ltd., Ware, Herts., 
require the services of a Chemist, B.Sc. or 
A.R.1 for produ control work on 
synthetic organic ch ind biochemicals 
Candidates shoul ve ha 1 few years 
experience in tl | ible to lead and 
ontrol staff he work is varied and interest 
ng. Five-day wee ood canteen facilities 
Applications i ving full details of 
age, qualification ience to Personnel 
Manager 

PROGRESSIVE é ip Company located 
New York city seeks experienced Soap 
Boiler. Genero 
will be offered rig pplicant Submit full 
experience, citizen 
wa , < nt ox 20318, Manu 
facturin ri isf eo I Hill House 9, 


Eden Stree 


CHEMIST 
Department of progressive firm in Romford 
area Write giving full details of experience 

lary et Vanufacturin 
Eden Street 


ind travel allowances 


rticulars reg 


( Aemist Leon 
London, N.W 
SUGAR Coater required for Pharmaceutical 
Tablets, must be experi ed in all types of 

r Coating. Firm s ited in Yorkshire 

I ul 2932B Vanufacturings 
hemist, Leonard Hill House, 9, Eden Street 
London, N.W.1 
PHARMACIST © 
factory in Hertf 
Londor All I 

Wr ’ 

Box ) 5, Ma 


Hill House, 9, I 
CONTROL (! 


Is t Box 


‘ 





British Schering Manufacturing Laboratories 
Ltd., Macclesfield Road, Haze! Grove, 


require a 


PHARMACEUTICAL DEPARTMENT 
MANAGER 


to direct the production and packaging of 
sterile solutions, tablets, ointments, etc. In- 
dustrial experience and a keen interest in 
mechanised production methods essential 
Salary not less than £1,000 p.a. Contributory 
pension scheme. Apply giving full particulars 
to the Personne! Officer 











MACHINERY AND PLANT 
FOR SALE 


MANUFACTURERS of section water storagé 


tanks, 50 to 40,000 gallons capacity Sewagr 
ind Effluent Pumps.—G. L. Murphy Limited, 
Impe rial Works, Me nston, Nr. Lee ds. 
SILICONE Rubber Bungs, tubing, sheet, 
bottle cap liners, washers and mouldings 
made to specification.—Esco (Rubber) Ltd., 
34/36, Somerford Grove, London, N.16. 


Manufacturing Chemist 





MACHINERY AND PLANT 
FOR SALE 





MIXERS and Blenders Usually a varied 
selection available for quick delivery. En 
quiries welcome Winkworth Machinery 
Ltd., 65, High Street, Staines 


ELECTRIC Drying Cabinet for tablet granules, 
5 ft. 4 in. high, 2 ft. 8 in. deep, 2 ft. 4 in. wide 
on § in. wheels, fitted 12 wired trays, {12 
Gerrards Cross 2984 

PORTABLE Stirrers, high- and low-speed, also 
variable speed for laboratory and small scale 
production.—Fluid Equipment Co. Ltd., 83, 
Seafield Road, London. N.1r. Tel.: ENTer 


prise 2565. 


Miracle Mills 


(Regd. Trade Mark) 
Grind in one operation to desired Fineness 


RAYON LIMESTONE 
YEAST SULPHATES 
BARIUM PHOSPHATES 
BITUMEN FERTILISERS 
ACETATE CAUSTIC SODA 
CARBONATES QUILLA and 
other BARK 





Scope of Products successfully 
handled practically unlimited 


MAXIMUM OUTPUT 
at LOWEST COST 


OVER 17,300 
SATISFIED USERS 


Write for catalogue M.c. 


MIRACLE 


LONDON, S.W.10, 
Telephone: Flaxman 1456 (§ lines) 











SECOND-HAND PLANT FOR SALE 





BURNETT and Rolfe Pasteuriser or Heat 
Exchanger, fabricated from F.M.B. quality 
stainless steel horizontal tubes 
4 ft. long by } in. diam. Mounted in polished 
stainless steel jacket. In excellent condition. 

Apply C. Skerman and Sons Ltd., 118 
Putney Bridg R London S.W.15 
rel.: Vandy 

AINLESS steel vertical stean 


— roo gal. capacity, size 
fabricated fron 
ial with bottor 
Ib. s.w.p Apph 
Chemist, Leonard 


London, N.W.1 


wit! 60 


jacketed 


MACHINERY AND PLANT 
WANTED 


MANESTY \ blet Machines, old or new 


type Details mad on, electric motor 

price req ed ; »920B, Manufactur 
t I House, 9, Eden 

Street l ndon 

ONE Kalix Duy e or Tin Filling Machine 

inv model Pleas ite rice required 

Deb Cher Propri ries Ltd., 

Road, Belper, Derbyshire 


Spencer 


BUSINESS OPPORTUNITIES 





MANUFACTURING facilities available for 
varietv of Chemical and Allied Products. Any 
proposition investigated and strictest confi 
dence observed Write Box 2908B, Manu 
facturing Chemist, Leonard Hill House, 6 
Eden Street, London, N.W.1 


EXPANSION of Plant. Reputable firm making 
bath cubes for the trade is able to take further 
contracts Box AC46614, Samson Clarks, 
37/51, Mortimer Street, W.1 


REGULAR supplies of Surplus and Redundant 
Chemicals available Chemical Wholesaler or 
Free-lance Agent please apply Box 2918B, 
Vanufacturing Chemist, Leonard Hill House, 
9, Eden Street, London, N.W.1 


April, 1959 





BUSINESS OPPORTUNITIES 





A rapidly growing Market 


SOUTH AFRICA 


Get established now! Your trade with 
South Africa may be feeling the 
restrictions of Import Control and 
Custom Tariffs. Get behind these 
barriers; manufacture on the spot. 
Keep abreast with the market. We 
can help: a well-established Manu- 
facturing Company organised to make 
and maintain quality of general pro- 
prietary lines. Modern factory, 
equipment and storage under qualified 
supervison. Write now to Box 2927B, 
Manufacturing Chemist, Leonard Hill 
House, 9, Eden Street, London, 
N.W.1. 











TO firms marketing Pharmaceutical Speciali 
ties Established manufacturers can under 
take prompt production and packaging of 
Tablets, Creams, Liquids, etc., to private 
formulae, under strict control, by the use of 
most up-to-date equipment Apply Box 
2922B, Manufacturing Chemist, Leonard Hill 
House, 9, Eden Street, London, N.W.1 





A nationally known manufacturer is 
WILLING TO INVEST CAPITAL 


in a company with well accepted con- 
sumer products which requires addi- 
tional financial resources to secure 
greater sales development. 

Mutual marketing arrangements might 
be considered using the existing national 
sales force and international connections 
of the advertiser.— Reply to Box 2915B 
Vanufacturing Chemist, Leonard Hill 
House, 9 Eden Street, London, N.W.1, 











FOR SALE 


GLANDULAR powders, Orchitic, Thymus 
Suprarenal Prostate Ovarian Pituitary 
Whole Gland, large or small quantities 
vailable it keenest prices Box 29033B 
Vanufacturing Chemist, Leonard Hill Hous 
9, Eden Street, London, N.W.1 


FOR sak 300 gross 2 oz. Opal Jars (U.G.B 
complete with assorted plastic and metal caps 
200 gross 4 oz. ditto without caps 40 gross 
+ oz. Amber Jars (Forsters) without caps 
packed in U.G.B. cases and cartons, and 
unused. Offers, relative to new prices, invited 
Case deposits will be charged Misc. stocks 
enam. metal caps to fit 1 oz. and 2 oz. jars 
heap to clear quickly Box 2928B, Manu 
facturing Chemist, Leonard Hill House, 9 
Eden Street, London, N.W.1 


MOTORISED Triple Steel Roller Mill mfg. by 
Pascall, Eng. Rollers 4}$ in. by 2 in. set in 
Ball Bearings. Motor by B.T.H., 220-230 \ 
1-ph., } h.p., 1,425 r.p.m. Overall dimensions 
16 in. long, 14 in. wide, 12 in. high. Weight 
ipprox. 75 lb. Reasonable offers considered 
Enita Labs Ltd., 29, Cambridge oad, 
Southport 

REGULAR supplies of Soda Lime 4/7 and 
8/12 mesh available Enquiries to Box 
2913B, Manufacturing Chemist, Leonard Hill 
House, 9, Eden Street, London, N.W.1 


FOR Sale: China Clay, finest English Ceramic; 
Refractory/etc.; Powder; Special price: 
145s. per ton f.o.r.—Henshaw and Co., 97, 
Clearmount Road, Weymouth. Tel.: 448 
VITAMIN A Oils—all potencies—regularly 
available in drums and tins.—-Box 2879B, 
Manufacturing Chemist, Leonard Hill House, 
9, Eden Street, London, N.W.1. 


Ag} 





MISCELLANEOUS SALES 


REDUCTION Geared Motor, any size or 
speed or voltage, available from stock.— 
Universal Electrical Co., 221, City Road 
London, E.C.1. 


UNIVERSITY COURSE 
UNIVERSITY OF BIRMINGHAM 


Department of Chemical Engineering 


Course for a Eng.) in 





4 post-graduate course leading to the 
degree of M.Sc.(Chem.Eng). in Biological 
Engineering will commence in October 1959. 
The course will extend over one year for 
students holding a good Honours degree or 
post-graduate Diploma in Chemical Engineer 
ing. Honours graduates in physics, biology 
and biochemistry will be considered for 
admission to a two-year course, the first year 
being devoted to general study of the prin 
ciples of chemical engineering 

The M.Sc. course will include the study of 
microbiology and biochemistry, the design and 
operation of fermentation equipment, and 
chemical engineering problems in the food 
industries and in the biological disposal of 
effluents The practical work, including 
operation of pilot-plant equipment, will be 
arranged to provide training in research 
methods 

Facilities for research leading to the degrees 
of M.Sc. or Ph.D. are available 

Further information and forms of applica 
tion may be obtained by writing to Professor 
F. H. Garner, The University, Edgbaston, 
Birmingham 15 


PULVERISING, CRUSHING 


PULVERISING, Grinding, Mixing, Drying. 
We collect and deliver.—Crack Pulverising 
Mills Ltd., Plantation House, Mincing Lane, 
London, E.C.3 rel.: MANsion House 4406. 


PULVERISING, CRUSHING 


ANESE, Graphite, Charcoal, Soldering 
Fluid, Bituminous Compounds. Pulverising, 
crushing, grinding.—-Thomas Hill-Jones Ltd., 
Invicta Works, Bow Common Lane, London, 
E.3. Tel.: East 3285. 


WANTED 








WANTED, small Steam Distillation Plant. 
Details and price required to Robert Blackie 
Ltd., Pomeroy Street, London, S.E.14. 
Tel.: New Cross 1122 

BI-PEL Pelleting Machines. Please give 
details model, sizes tools, age, purchase price 
and approx. sale price.—Box 2926B, Manufac 
turing Chemist, Leonard Hill House, 9, 
Eden Street, London, N.W.1 





WANTED 


Surplus cameras, enlargers, cine cam- 
eras and projectors, photographic 
equipment of every description, sur- 
plus and outdated film and paper, 
large or small quantities. one, 
write or call—Spears, (Dept. H.) 14, 
Watling Street, Shudehill, Man- 
chester. Phone: Blackfriars 1916. 
Bankers: Midland Bank Ltd. 











AGENCIES WANTED 
AGENCIES wanted by firm calling regularly 


on retail chemists, hairdressers and stores in 

South Lanes, Cheshire, North Derbyshire 
Replies to H. Barlow and Sons Ltd., 

Lancashire Hill, Stockport, Cheshire 








WHEN REPLYING TO CLASSIFIED 
ADVERTISEMENTS PLEASE MENTION 
““MANUFACTURING CHEMIST" 











A new, revised (24th) edition of the 
chemical engineer's reference book for 
the last thirty years . . . 


Chemical 
Engineering 
Data Book 


T. K. Ross, Ph.D. M.Sc., A.M.inst.F. and 
D. C. Freshwater, Ph.D., A.M.1.Chem.E, 


Previously published as Chemical 
Industries, this work is recognised as 
the chemical engineer's vade-mecum, 
having served the chemical industry 
virtually from its very beginning; it is 
the only reference book to have 
grown up with the industry. 


To facilitate use, this new edition 

appears in an easy-to-handle size. The 

contents have been completely revised, 

enlarged and brought up to date. 

Demy 8vo. 24th edition. Illustrated. 
84s. net. Postage extra. 


Order today through your usual bookseller 


Leonard Hill [Books| Ltd. 
Eden Street, London, N.W. |. 
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No. I dress of to-day. 





written the Foreword. 66s. net. 


charming, compassionate father. 





British Military Uniforms 


FROM CONTEMPORARY PICTURES HENRY VII TO PRESENT DAY 


By W. Y. CARMAN. This book traces the development of the British Army uniform by contemporary illustrations from 
the fighting soldier of the reign of Henry VII, when the Yeoman of the Guard was formed, up to the battle-dress and 
Pikemen, musketeers, grenadiers, dragoons and hussars are but a few whose evolution is traced 
and pictured in colour and black-and-white. Field-Marshal Sir Gerald Templer, G.c.B., G.C.M.G., K.B.E., D.S.O., has 


Mixed Blessing THE Motor IN BRITAIN 


By C. D. BucHANaN. This is the story of how the motor vehicle during roughly half a century has effected a revolution 
in Our transport system and has become a vital factor in our national economic life. It is intended for the general reader, to 
give an overall picture of the dominating position the motor vehicle has come to occupy, and the many acute problems 
it has raised, particularly in towns. 30s. net. 


UAANEHERTEAEDUENAUAREECLEAGEGELECOUUERERELEEEUEEGEOUUEUGCEECUCEOOOERRDEEOUCGEGELEUOUUOCCOUERALELODOOUUORECODEUOOUSEEOUOOUESLDOUOOOUONESCUOUQUUCEEOOECGEUCGCEECUNUUEEUOODUAOOGUUSUDAOUEEOOOOUONOREREEOOEECOOEOOUUEE 


Books from Leonard Hull's general list 


Three Generations Amity LIFE IN RUSSIA 1845-1902 


By VLADIMIR PoLt NIN, translated by A. F. Birch-Jones. A fascinating story of life in the provincial town of Kursk, 
where Vladimir Polunin’s grandfather lived, and about the life in Moscow during the ‘eighties and ‘nineties of the author's 
27s. net. 


Leonard Hill [Books] Limited . Eden Street - London - N.W.! 


Obtainable through your usual bookseller 
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Manufacturing Chemist 








Pack your products in containers 
that will not be left on the bathroom 
shelf! Metal Box polystyrene tubes 
are attractive and specially designed to 
be carried in the pocket or handbag. 


iss Pics Gr Pas 7 =” BAKER STREET - LONDON - wt sHunter 5677 


Manufacturing Chemist— April, 


POLYSTYRENE TUBES 


The colour printed polystyrene tube is the latest aid Ne 
to the sale of tablets. Direct printing in two colours 

on the suzface of the tube replaces labelling 

entirely, and the tube presents an extra smart 

and attractive appearance on the sales counter. \ 
Polystyrene tubes are tough and light. 
Each is effectively sealed by aone-piece 
polythene stopper, easy to remove 
and easy to replace. For additional 
sales-appeal a wide range of coloured — 

_ stoppers is available. Please ask today 

for samples and further details. 


CUT 
THE COST OF 
COTTON WOOL! 
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IL.C.l. CARBON DIOXIDE GAS 


1.C.l. supplies industry with high purity carbon dioxide in 


two forms: 


For large users — 

1.C.1. LIQUID CARBON DIOXIDE IN BULK is the cheapest method of 
buying carbon dioxide. There are no losses of residual gas, 
handling charges are eliminated, adequate stocks are easily main- 
tained. Storage tanks of five-ton capacity are supplied by 1.C.1. 
complete and ready for use, and |.C.I.’s rapid delivery service of 
liquid carbon dioxide means that vital work is never delayed. 


For smaller users — 

‘DRIKOLD’, solid carbon dioxide, and the ‘ORIKOLD' LIQUEFIER give gas 
under pressure and ready for use. Only the net weight of carbon di- 
oxide is handied—there's no heavy equipment to be lifted or moved. Once 
liquefiers are installed, pipelines remain connected —there is no 
coupling and uncoupling of lines. The liquefiers— usually supplied 
in pairs, to ensure continuity of gas supply — are simple to operate 
and each can give a discharge rate ranging from 8 cu. ft per 
minute to 70 cu. ft per minute. 100 Ib of ‘Drikold’ will produce 
875 cu. ft of gas measured at atmospheric temperature and pressure. 

















FOR INDUSTRY 


For both — 

FULL TECHNICAL SERVICE 

is available. Help in the operation 
and maintenance of equipment and 
advice on all carbon dioxide problems 
is readily given 


Full information on request. 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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